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ABSTRACT
Inheritance of strength and perimeter of fiber was 
studied in the segregating populations of a cross between 
Wilds and Half and Half varieties of upland cotton*
Strength was measured with the Pressley strength tester 
and perimeter was measured with the Areal Quieter*
Considerable variation In strength and perimeter of 
fiber was found between plants of presumably homozygous 
parent strains* Both characters behaved as typical quanti­
tative characteristics* Partial dominance for weak fiber 
and large perimeter was present*
The number of genes segregating for strength was
studied in two crosses. In one cross the means of the
parents differed 2*0 Pressley Index units for strength*
F and F populations were analyzed for strength In this 
2 3
cross* Three methods were used in estimating the number of 
genes* All estimates indicated that the parents differed 
in a relatively small number of genes* probably 4 pairs* 
and that each pair of genes contributed approximately 0*5 
Pressley index unit to strength* In a second cross the 
means of the parents differed by 1*4 Pressley index units* 
The number of genes segregating in this cross was estimated
vi
to be 2 and the effect of each pair of genes was 0*7 
Pressley index unit. ,411 the evidence indicated a re­
latively small number of genes segregating for strength*
For perimeter of fiber the parents differed by 
approximately 7.0 microns* The results indicated that 
the difference between parents in perimeter of fiber was 
probably due to 2 or 3 pairs of genes and that the contri* 
button of each pair of genes was approximately 2*5 to 3*5 
microns.
Heritability"of strength of fiber was studied in 2
F populations and 1 P population* Estimates of heri- 
2 3
tability in both F populations were comparatively high,
B
65# and 63$, indicating that selection for strength on
the individual plant basis would be highly effective* P
3
results indicated that selection in F would be approx!- 
mately 50$ effective*
Heritability of perimeter of fiber was studied in the
F and F populations of one cross. An estimate of heri- 
2 3
tability of 70$ was obtained from the F^ data, indicating
that selection in P^ for perimeter of fiber would be highly
effective* Results in F indicated that selection for
3
small perimeter in F2 would be 65$ effective while selection 
for large perimeter in Fg would be 55$ effective*
vii
Ho significant correlation coefficients were obtained 
for strength with lint index, seed index, lint percentage, 
lint density index, length, perimeter, wall thickness, 
weight fineness, or immaturity of fiber*
Ho significant correlation coefficients were obtained 
for perimeter with strength, length, lint density index 
or wall thickness of fiber* A correlation coefficient of 
0*545^* was obtained for perimeter and weight fineness of 
fiber and on® of*261-^ was obtained for perimeter and 
immaturity of fiber*
vlii
IHTHODUC TI OH
In recent years the cotton fiber Industry has 
experienced increasing competition from manufacturers of 
synthetic fibers that are sometimes superior. In certain 
respects, to cotton fibers* For this reason breeder® 
have been attempting to develop high yielding varieties 
with fibers of excellent quality to meet this competition* 
Also, some spinners are offering premium prices for cotton 
fibers that have the necessary characteristics for produc­
ing yarns of excellent marketing quality* Although some 
controversy exists aa to what particular fiber character­
istics are Important for producing strong, fine yarns,
It Is generally agreed that strength and fineness of fiber 
are two of them#
Most of the cotton varieties that are presently 
grown in the southeastern United States are relatively 
low in strength of fiber, although quite satisfactory In 
most other characteristics# On the other hand, some 
varieties have been developed that are relatively high in 
strength of fiber but are undesirable In other character­
istics# Consequently, a combination of the desirable 
characteristics In a single variety of cotton is desirable*
1
2At the present time the particular fiber qualities 
that contribute to fineness as we commonly think of It 
today have not been determined* There is general agree­
ment among cotton breeders, however, that perimeter of 
fiber is an important component of fineness# little 
attention has been given to perimeter of fiber until the 
last 2 or 3 years* No practical method for determining 
this fiber property on a large number of plants was avail­
able until the development of the Arealometer* This In­
strument is a device designed for determining perimeter 
rapidly and accurately*
Fine fibers are required for fin© yarns• Coarse 
fibers are considered desirable where mechanical harvest­
ing is employed* Most of the high yielding varieties now 
grown in the U* S* are medium In coarseness and could be 
Improved in this characteristic* The varieties having 
finest fibers are objectionable In other characteristics*
In view of the above facts, a hybridisation program 
would seem feasible for the Improvement of strength and 
perimeter of fibers* Therefore, an understanding of the 
nature of inheritance of these two characteristics is 
essential in the planning of an efficient hybridization 
program* The literature contains very little information 
pertaining to the nature of inheritance of these important 
fiber properties*
3This investigation was undertaken to study the in­
heritance of strength and perimeter of fiber. Specific 
objectives were*
1* To determine whether these two characters were 
qualitative or quantitative in their inheritance#
2# To determine whether dominance is present or
absent •
3# To determine whether arithmetic or geometric 
gene action occurs*
4# To estimate the minimum number of genes#
5. To determine the degree of heritability#
6. To determine by correlation with other characters 
whether linkage or physiological relationships exist.
REVIEW OF LITERATURE
Inheritance of Strength
McLendon (1?) reported that weak fiber was dominant 
over strong fiber in American upland x Sea Island crosses* 
Strength determinations were made by the unaided eye and 
hand and therefore only two classes, strong and weak, were 
considered*
Turner (19) from a study made by Bowman of the 
strength of individual fibers In Indian cottons, reported 
that great variation was found in the strength of Indi­
vidual fibers from a given ginned sample* It was concluded 
that the frequency distribution of fiber strength in 
standard Indian cottons was moderately asymetrical with 
a predominance of low strength fibers*
Moore (14) made strength measurements of Individual 
fibers from six different regions on Individual seeds*
The breaking load (or strength) was measured by a machine 
of the balance type* Considerable variation was found 
in strength among fibers taken from different regions on 
the seeds. Generally, for all varieties, the strongest 
fibers were found in regions nearest the mieropylar end 
while the weakest fibers were found In regions nearest
4
5the chalazal end of the seeds#
Hancock (8) conducted an experiment to determine 
differences among varieties in their expression of 
strength of lint and also to consider the influence of 
environment upon this character# He grew 10 varieties 
of American upland cotton in 3 locations having 
different types of soil# Strength was measured by the 
Pressley strength tester* His results showed large 
differences in strength between individual plants within 
varieties as well as differences between varieties#
There were also differences within varieties at the 
different locations# He Indicated that strength seemed 
to be sensitive to small soil differences in some of the 
tests#
Ware and Harrell (20) grew F^, F^, F^, first back- 
cross and second backeross generations from a Florida 
Green Seed and Bowden cross# Strength determinations 
were made with the Pressley strength tester* The parents 
differed by approximately 1*0 Pressley index unit; this 
difference varied somewhat from year to year# The Florida 
Green Seed parent was the stronger of the two varieties* 
The results varied somewhat but the average indicated 
that inheritance of strength was quantitative in nature
6with the F^ intermediate. A slight degree of dominance 
for strong fiber was shown* The mean of the 87 Fg 
plants was slightly above the average for the means of 
the parents*
It was also found that the mean could be shifted 
in either direction by repeated backcrossing to either 
parent* However, backcrossing to Bowden did not lower 
the mean strength as much as backcrossing to the Florida 
Green Seed raised the mean strength in the first back- 
cross progeny*
progenies were more variable than either parent, 
but the F^ plants tended to maintain the level of 
origin*
They also reported that seasons affected strength 
to some degree*
Barre (3) reported that there is sufficient evidence 
that the special structure of crystalline cellulose in 
the central layers of the cotton fiber largely determines 
its tensile strength* Further studies showed that while 
this structure and the average dimensions of the fiber may 
be modified by environment, they are distinct varietal 
characteristics* He stated that the variety grown was 
the most important single factor in determining fiber
7strength and other qualities, but deviation from the 
ideal environment modified the Inherent fiber proper- 
ties* Although fiber strength and spiral structure 
were modified by environmental influences that took 
place during deposition of the secondary wall, spiral 
structure was not affected by bad harvest weather 
conditions, which were invariably reflected in Impaired 
strength*
Hancock (9) conducted an experiment to study 
strength and other fiber properties in relation to 
plant structure and growth period* Measurements were 
made from bolls which were designated as to plant, node 
number and date of flowering* Strength of fiber was 
measured with the Pressley strength tester* three up­
land varieties in replicated plots at two locations 
were used* Ho significant differences in strength of 
fibers from bolls produced at different nodes were 
found, the period producing the strongest lint seemed 
to vary with the variety and the location* Two varieties 
had the strongest lint in the first of the three flowering 
periods; whereas, one variety had strongest lint in the 
last period* Large variations in strength were found be­
tween bolls on the same plant, between plants and between 
groups of plants* On the basis of this study, Hancock
8stated that 3 pickings were Justified for accurate 
sampling by an agronomist and at least 4 bolls should 
be harvested from the middle of the plant by the breeder*
Kime and Tilley (13) studied the effect of 
hybridisation on the yield, fiber strength and 10 other 
characters of F^ and later generations from 6 crosses 
between inbred lines of upland cotton* Measurements 
were taken on the strength of fiber for on© year* The 
F^ and Fg generations of all crosses were below the 
stronger parent and the mean strength was intermediate 
between the parents*
Simpson (17), in a study of hybrid vigor, made 
strength determinations for plants grown from seed of 2 
different sources* The first source consisted of seed 
from 7 varieties grown in isolated fields and were d©~ 
signated “inbred” seed* The second source consisted of 
?eed from open pollinated plants of the same varieties 
grown in a variety test and were designated “crossed” 
seed* Strength measurements were made with the Pressley 
strength tester* There were no significant differences 
in strength of fiber from "inbred” and "crossed" seed* 
There was an apparent tendency for the lint from the 
crossed lots of the stronger varieties to be weaker and
9that from crossed lota of the weaker varieties to be 
stronger than the inbred parent but the data were incon­
clusive,
i ■ %' i
G-on sales (6) studied inheritance of strength In the
FL generation from a cross between 2 varieties of 2
American upland cotton* There was very little difference 
in the fiber strength of the parents used in this study 
and wide variations occurred within each parent* Th© 
showed a normal curve characteristic of quantitative 
characters and it was concluded that the mode of inheri­
tance was quantitative In nature and conditioned by 
multiple factors*
Richmond and Lewis (18) conducted an experiment 
designed to compare the performance of stocks grown from 
seed mixtures of cultivated American upland varieties with 
the performance of the component varieties grown as pur© 
stocks# All of the mixtures gave higher strength values 
" 'than those obtained from the w©I^it©d means of the corres­
ponding pure stocks, two of the mixtures being significantly 
higher* They offered the possible explanation that more 
efficient mixing of fibers might be expected as a result 
of growing mixtures rather than attempting to mix fibers 
of pure stocks after ginning#
Most of the studies mad© of strength of fiber have
10
been based on data taken from populations of presumably 
homozygous varieties# Very few investigations have 
studied inheritance of strength in segregating populations# 
In practically all cases where segregating populations 
were used conclusions were drawn on very small populations. 
In all of these studies the parents differed very little 
in strength of fiber# Ho Investigations have been 
published that included a study of heritability, estimation 
of the number of genes, or the nature of gene action in* 
volving strength of fiber in American upland cotton#
Inheritance of Fineness
Fletcher (5) reported that fineness of fiber was 
dominant in crosses between American upland and Sea Island 
cotton#
Balls (1) stated that the F2 of Egyptian x upland 
crosses is always a superfine Egyptian# In a later study 
(2) he introduced the measurement of fiber weight per unit 
length as the most reliable measure of the average fine­
ness of a cotton sample* He cut a given number of fibers 
into 2 centimeter length and then determined their weight 
as a measure of fineness#
Iyengar and Turner (12) objected to Balls* method
11
on the basis that it introduced bias since the shorter 
fibers could not be used* fh© 2 centimeter portions had 
to be cut from the center of the fiber which may not be 
representative of the entire fiber* fhey sorted fibers 
from individual seeds into different length groups, cut 
them into 1 centimeter lengths and determined fiber 
weight per centimeter for each length group* fhey found 
that fibers of longer lengths generally had smaller fiber 
weights per centimeter within Q* hirsutum varieties* 
Varieties of G. herbaceum. S. neglectnm and G. indleum 
showed no large change in fiber length* In spite of the 
variation of fiber weight with length they concluded that 
the effect on the mean fiber weight would not be enough 
to render the method suggested by Balls invalid*
Harland (10) stated that fineness may be expressed 
as hair weight per centimeter, wall thickness, hair diameter, 
or as mean hair rigidity* He found the progenies from 
crosses of ft*. hirsutum with G* barbadense and fi,: pmWMM&StiL 
with G« barbadense be £iber*
Moore (14) studied, weight fineness of fiber from 5 
different regions on the 4eed in 5 upland varieties* H© 
determined the total number of fibers in each region on the 
seed* This number was multiplied by the mean length of the
region to obtain the total number of inches for the region* 
The total number of inches was divided by the total fiber 
weight for the region in order to obtain the average fiber 
weight per inch* He measured fiber diameter by mercerising 
a small bunch of fibers from each region in an 18$ solution 
of sodium hydroxide* the fibers were then washed in water, 
air dried, placed parallel to one another on a glass slide 
and mounted in liquid parafIn under a cover slip* By the 
use of a microprojector apparatus the width of each fiber 
was measured at the midportion of its length*
In the same study Moore studied the percentage of 
thin-walled fibers by observing the slides prepared to 
determine diameter under a polarised microscope* the per** 
centage of thin walled fibers was obtained by observing 
the kind and intensity of colors and the morphological 
appearance of each fiber* He found significant differences 
between the varieties studied in diameter and percentage 
of thin-walled fibers* There were significant differences 
in weight fineness, diameter of fiber, and percentage of 
thin-walled fibers at different locations on the seed*
Simpson (17) found no significant differences be­
tween "inbred1 and "cross" fertilized progenies in fineness 
of fiber and no Indication of heterosis. He measured fine­
ness with the Arealometer*
13
All methods used for determining fineness of fiber 
prior to the development of the Arealometer have been com­
plex and laborioua. lone have attempted to determine 
perimeter of fiber* All studies of fineness have been 
based on varieties* Hone have attempted to analyse the 
nature of inheritance of perimeter of fiber* Ho evidence 
as to number of genes Involved, dominance, nature of gene 
action cr heritability is available for fineness of fiber 
or any of its components*
After reviewing the literature one is left with 
some doubt as to the specific qualities of fiber which 
contribute to the desirable characteristic that we most 
commonly think of as fineness* There Is little doubt, 
however, that perimeter of fiber is one of the major con­
tributing factors* Wall thickness is probably another 
factor of importance, and it Is not unlikely that perimeter 
and wall thickness make combined contributions to fineness* 
For Instsnce, a combination of small perimeter and thin 
walls would probably produce the finest fiber while fiber 
with thick walls and large perimeter would be considered 
as coarse*
14
Correlation of Characters
Moore (14), in his study of the distribution and 
relation of fiber properties, reported the following corre­
lation coefficients when the relationships were based on 
differences between fibers from different regions on the 
seeds*
Strength and density -0* 5662
Strength and length -0.1245
Strength and fiber weight 0* 5874
Strength and percentage of 
thin walled fibers -0.5799
Strength and diameter 0*0311
However, when the influence of position on the seed was 
ignored and the relationships based on differences between 
plants the following correlation coefficients were found*
Strength and density -0.2276
Strength and length -0*1604
Strength and fiber weight 0*1730
Strength and percent of thin
walled fibers ~0*l860
Strength and diameter 0*2105
Hancock (8), In his study of fiber length, fineness 
and strength as related to environment and heredity, eon-
15
eluded that fiber strength was independent of length and 
fineness under controlled conditions* but under variable 
environment strength follows length in a negative manner#
Bar re (3) presented the following summary regard­
ing the correlations of fiber strength and fineness with 
other charactersi
"Fiber strength and fiber length appear to be in­
dependently inherited# Some varieties have short, 
strong fibers and others have short* weak fibers# 
Although the independence of these two fiber 
characters is well established* correlation studies 
made on cotton grown under controlled and there­
fore ideal environmental conditions invariably 
disclose an apparent positive relationship between 
fiber strength and fiber length —  -* This anomaly 
may be explained by the fact that breeders have 
spent more time breeding fiber strength into the 
long-staple varieties than into short-staple cottons* 
Or it may be due to the fact that long-staple 
varieties tend to have finer fibers and hence 
greater strength than the short-staple strains*
Still a third explanation for the apparent associ­
ation of fiber length with strength comes from the 
tendency for weak fibers to break readily in ginning*
Research shows that when the fibers are carefully 
removed from the seed by hand the longest fibers 
come from the ehalazal cap# Tests for strength 
prove that these fibers are also the weakest in 
the sample# On the other hand when a sample of 
ginned cotton is spread in an array and tested for 
strength* the longest fibers are consistently th© 
strongest, — — # Probably the weak* long* thin- 
walled fibers from the chalazal cap are fragmented 
in ginning and as a result show up as short* weak 
fibers in the length array* Whatever th© extent of 
this differential breakage —  and it is not yet 
exactly known —  it may be important in obscuring 
the true relation of fiber length and strength as 
affected by variety and environment*
16
Though data frequently Indicate a close assoei-* 
ation between the two fiber properties, strength and 
fineness — * there is no evidence available to show 
that fiber fineness has any marked effect on fiber 
strength as determined by the bundle method* Breeders 
find repeatedly that fiber strength may be improved 
in a strain of cotton without greatly modifying fiber 
fineness. The vagueness of the term "fineness** -- 
whether it refers to the conventional measurement 
for weight per inch or for surface area or to the 
perimeter and cell-v/all thickness that influence 
these measurements —  makes it difficult to study 
the relation of fineness to other properties, 
especially to fiber strength*
It is well known that fine artificial fibers have 
higher tensile strength than coarse fibers of the 
same material* A steel cable of numerous strands 
has a greater breaking load strength than a steel 
rod of corresponding cross section or weight* 
Physicists explain that in drawing out fibers or 
strands, a much better orientation of the molecules 
takes place In the surface layer than in the core*
The finer the fibers or strands are drawn, the 
greater percentage of surface in which orientation 
is improved and the higher the tensile strength*
This explanation, however, does not carry over to 
cotton where the natural fibers are grown from the 
inside*
Orientation in cotton depends, apparently, on 
inherited and environmental influences that operate 
during growth* Spiral structure, size of crystallites, 
and other physical properties probably account for 
the association of fiber strength and fineness in 
some varieties* lore information is needed to 
establish what may be practical methods of combining 
superior fiber strength with perimeters of different 
sizes and with inherited tendencies to form differ-* 
ent degrees of cell~wall thickening.
The relationship between fiber length and fine­
ness will presumably be more clearly established 
when more rapid methods are devised for measuring 
the perimeter and cell*-wall thickness of the fibers* 
These two measurements may b© expected to give a 
more nearly complete ©valuation of fineness than
17
the weightier-*inch and surface-areadmeasurements 
now used#
The weight per inch that characterises a variety 
is relatively independent of the perimeter # except 
as the size limits cell-wall thickness and weight 
of the cellulose# A fiber with a small perimeter 
may have a small surface area as well as a re* 
latlvely low welght-p©r*inch measurement# A fiber 
with a somewhat larger perimeter and thick walls 
will have a relatively small surface area but a 
high weight-per-inch measurement*
Limited data now available indicate that the 
perimeter like the length of a fiber is primarily 
controlled by inheritance! but these two characters 
are not closely associated# Evidence is based on 
the fact that the majority of upland varieties, 
regardless of difference in length, appear to 
differ little from each other in perimeter* Vari­
ations, however, can be noted* Hi-Bred, a short 
cotton, has a larger than average perimeter*
Acala 1?17^, a moderately long variety, has a be­
low average size perimeter#
The close correlation between spiral structure 
and strength is well established# The smaller 
angle between the long axis of the cellulose cry* 
stallites and the long axis of the fiber, the 
greater the tensile strength# Regional variety 
studies demonstrate that when cotton is grown 
over a wide area under many different kinds of 
weather conditions, each variety has a relatively 
fixed X-ray angle —  fiber strength ratio — * 
There are exceptions, however, in that Stoneville 
5 invariably has a smaller angle and Vfilds a 
larger angle than tensile strength determinations 
indicate# Sea Island varieties are usually 
stronger for a given X-ray angle than upland 
varieties#
Both fiber strength and spiral structure are 
modified by environmental influences that take 
place during deposition of the secondary wall# 
Structure, however, is not affected by bad harvest 
weather conditions, which are invariably reflected
18
in impaired fiber strength*
Spiral structure and fineness appear to be geneti­
cally independent when fineness is judged by weight- 
unit-*length* Varieties characterized by low weight 
per inch may have a large or small X-ray angle* 
Similarly, a large perimeter may be associated with 
either a small or large X-ray angle* Small peri­
meters, however, are usually associated with small 
X-ray angles*11
Stroman (18), working with several closely related 
strains of Acala cotton and crosses between closely related 
strains for a period of seven years, reported that there 
were no significant correlations between strength and lint 
index, strength and length, or strength and boll weight#
In the case of strength and lint percentage only one 
approached significance* The correlation coefficient was 
-0*37# He concluded that correlations between characters 
in cotton vary from year to year#
Gonzales (6) reported that strength was not corre­
lated with lint percentage, boll weight, seed index, 
staple length or fuzziness of seed in his material*
Isaac (11) concluded that none of the following 
characters was correlated with strengths lint percentage 
seed index, lint index, staple length and pubescence of 
leaf*
19
Green (7) computed simple correlation coefficients 
for certain fiber properties in 285 strains of upland 
cotton maintained in a collection by the Mississippi 
Agricultural Experiment Station* Fineness was measured 
on the Arealometer and strength on the Pressley strength 
tester. No significant correlation coefficients were 
found for strength with length, fineness, seed index, 
lint index, A negative correlation for strength with 
lint percentage of -0,2424 was found* The value, al­
though significant, was considered to be of little im­
portance.
Non-significant correlation coefficients for 
fineness with strength, seed index, and lint index were 
obtained. A small but statistically significant value 
was obtained for fineness with lint per cent* This 
value (-0*2238) was considered to be too small to be of 
any importance* Fineness with length gave a relatively 
large correlation coefficient (0.7114) indicating a 
rather strong positive association of length and fine­
ness within these 285 strains.
METHODS AND MATERIALS
A study was made in the segregating populations of 
a cross between Half and Half and Wilds varieties of
American upland cotton# Half and Half was known to have
I
relatively weak fibers and above average perimeter aise 
while Wilds has strong fiber and smaller than average 
perimeter*
Seeds of the parents were obtained from the Loulsana 
Agricultural Experiment Station* Both parents had been 
self-fertilised for at least S years# The method used to 
maintain the pure strains was to self-fertili&e a number 
of plants in the row and composite the harvested seed from 
selfed plants#
Seeds of the parents were planted In the greenhouse 
in September, 1948* Four plants of the Half and Half parent 
and 7 of Wilds were grown# Individual plants within each 
strain were numbered In order to maintain their identities*
Crosses were made in the greenhouse during the 
winter of 1948-1949* Three types of crosses were success­
ful and produced seeds# They were®
1. Wilds plant number 7 x Half and Half plant 
number 1, designated In all later references as Wilds 7 x 
Half and Half 1*
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2* Half and Half plant number 2 x Wilds plant
number 1, designated as Half and Half 2 x Wilds 1#
5# Half and Half plant number 1 x ¥*il&® plant
number 2, designated Half and Half 1 x Wilds 2*
The F^ seeds produced in these crosses were harvest­
ed and planted in the field in 1949$ however, the F^ seeds 
were not available for planting until late in the growing 
season* Because of late planting the plants did not 
produce seed that year* This condition made it necessary 
to transplant them to the greenhouse in September in order 
that Pg seed could be produced* Sufficient seeds were 
harvested from the ^  plants during the winter of' 1949- 
1950* No controlled selfing was practiced on either the 
plants or the parent plants since insecticides were 
used frequently and no insects were noticed that may have 
caused cross pollination* It is believed that little, if 
any, natural cross fertilisation occurred#
The F , F and parent seeds were planted In the
Am (St
field at the Perkins Road Agronomy Farm of the Louisiana 
Agricultural Experiment Station in 1950* The hills were 
spaced 30 inches apart on 42 inch rows to allow for maxi­
mum production of each plant*# Three seed© per hill of F^ 
and F0 and four seeds per hill of each parent plant were 
planted by hand* One hill at each end of all row© was
was planted to one of the parents as guard hills to 
remove border effect# There were 40 hills per row ex­
cluding the guard hills* The number of hills planted 
to each population was:
Half and Half 1 - - - - - - - - - - - -  80
Half and Half 2 - 120
Wilds 1 — — — — — — — — — — — — 120
Wilds 2          40
Wilds 7 ........ -     - 40
Half and Half 1 x Wilds 2, F^ - - - - -  9
Half and Half 2 x Wilds 1, - - - - -  23
Wilds 7 x Half and Half 1, p    - 6
Half and Half 1 x Wilds 2, Fg - - - - -  80
Half and Half 2 x Wilds 1# P L -------- - 880
* 2
Wilds 7 x Half and .Half 1, F - - - - -  240
2
Environmental conditions were favorable and 
germination approaching 100^ was obtained# Several 
hills were lost to cutworm damage, however* These hills 
and a few others that were lost through other factors 
were replanted# These seeds also geminated very well* 
After the plants had reached a height of about eight 
inches they were thinned to one plant per hill to allow 
maximum yield for each plant*
When the plants began flowering, controlled self- 
fertilization methods were employed in order to obtain 
self-fertilized Fg and parent seed* it first the cellu­
lose acetate method was used* Flower buds that would 
open the following day were coated with cellulose acetate. 
This material prevented the corolla from opening and, 
consequently prevented cross-pollination. This treatment 
was found to cause considerable shedding, however, and 
was abandoned* Small paper bags were then placed over 
flower buds to prevent cross pollination. *n attempt 
was made to obtain 5 self-fertilized bolls from each Fg 
plant.
Harvest was begun In late August* Bach plant was 
harvested individually and the identity of the seed cotton 
from each plant was maintained throughout. Also the self- 
fertilized bolls were harvested and kept separate through­
out; however, combined data for open pollinated and self- 
fertilized bolls were used for individual plants* The 
seed cotton was ginned on a small experimental gin* The 
lint was then analyzed for strength and perimeter*
Telf-fertilized F^ and parent seeds were planted ino
the spring of 1951, A triple lattice design with 15 re­
plications was employed for comparing 165 lines, 2 parents 
and the 2 commercial varieties, Umpire and oeltapine 15*
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Th© 169 entries were assigned numbers 1 through 169 at 
random and set up In a 13 by 13 square. Sets of 13 entries 
each were drawn from th® square in 3 different groups.
In one group designated group-X the sets were taken by 
horizontal rows of the square* In a second group, desig­
nated group Y, the set® were taken from vertical rows of 
the square* In the third group, designated the Z group, 
th© sets were taken from diagonal lines of the square* All 
sets were assigned to incomplete blocks at random and the 
entries within each set were assigned to individual plot® 
at random*.;.: ■ Thu®, those entries that appeared together in 
the game incample te block In group X appeared In different 
Incomplete blocks in groups Y and 2* Bach individual plot 
consisted of a single hill* Three seeds of the appropriate 
entry were planted in each plot* The hills were later 
thinned to 2 plants per hill*
Treatment of the experimental material was otherwise 
basically the same as that employed in 1950* Harvesting 
was completed about the last of September* The cotton was 
ginned and analyzed* All data were taken on an individual 
plant basis. Due to a relatively poor stand the analysis 
for the triple lattice design could not be followed*
Strength determinations were made on the Pressley 
strength tester, a commonly used instrument at the present
time* The Pressley index* or breaking strength in pounds 
per milligram, was obtained by dividing tbe breaking load 
or beam reading of tie machine, read to the nearest tenth 
of a pound, by the weight of the ribbon, weighed to the 
nearest on®-tenth of a milligram* This gave the number 
of pounds required to break a milligram of cotton of 
standard length of approximately 0*46 inch* Two strength 
determinations were made on each plant and these were 
averaged providing they did not vary more than 0*3 Pressley 
index unit* When the variation was greater than 0*3 unit 
a third determination was made and the two 'that did fall 
within these limits were averaged* Acala, Wilds* and 
Bmpire cottons of known strength were used as standards*
Pour determinations were made with each check and if th® 
average was not equal to the known value of that check, a 
factor was used to convert the reading to a basis comparable 
with the standard* A check was made each morning; before 
beginning the determinations on the experimental material 
and at least every two bours during the day*
Perimeter of fiber was determined by the Arealometer, 
an instrument recently developed by Dr* liertel at the 
University of Tennessee Fiber Laboratory* With this instru­
ment fineness can be measured by surface area determinations 
that are much more rapid than the weight per inch method*
An aerodynamic principle governing the flow of gas through 
a porous medium is employed# A lint sample of 152 mg# is 
rolled into a plug and compressed in a tube of standard 
bore until resistance to air flow under two different rates 
is equal to standard resistance# The amount of compression 
indicated by the length of the plug is read directly from 
the instrument# By certain formulae the difference be­
tween plug length at low and high rate of air flow and 
plug length at low rate are converted to perimeter in 
microns.
Two measurements were made for each of the two 
pressure rates on each sample# If the two measurements 
at low air flow rate were within a tolerance of 40 units 
they were averaged# Then the difference between the 
average reading at low pressure and at high pressure for 
a sample was used in the conversion formulae for deter­
mining perimeter* If the first two’measurements were not 
within tolerance, a third one was made and an average of 
©11 three was used in computing perimeter of fiber*
The degree of variation between plants within 
populations was determined by use of common statistics 
such as the range, standard deviation and coefficient of 
variation#
Dominance was studied by comparing observed and 
expected means of the F. and F0 population# Frequency of
d* HO
each parent genotype and distribution of plants in segre- 
gating populations were also compared with the expected 
when only straight additive and equal gen© effect is 
assumed.
The nature of gene action was determined by compar­
ing the actual or observed me axis of the F_ and gener~
1 2
ations with the means expected on the basis of arithmetic 
gene action, the following formula was used:
X i. X
pl = el ^ P2
2
Where:
*Z
F Is the mean of F expected on the basis of 
arithmetic gene action?
u\
P is the arithmetic mean of one parent?
1
X
P is the arithmetic mean of the other parent.
&
for calculating the expected mean of the P generation on
2
the basis of arithmetic gene action the following- formula
X I X X
F : f, /  2P, |t P
2 X 1 2
Where i
P. Is the mean of the F generation expected on 
2
the basis of arithmetic gene actions
X
Is the arithmetic mean of one parent;
X
P is the;arithmetic mean of the other parent;
fC
1
Is actual arithmetic mean of the gener­
ation*
This formula has been recommended for calculating the
expected mean of the P when dominance is suspected
2
rather than merely averaging the means of the two parents# 
It Is also reliable If no dominance is present#
The following formula was used for calculating the 
mean expected for the generation on the basis of reo- 
nietrie rene actions
2Q
Where f
x
F^ it th© mean expected «  the beele of ^eosetrl© 
e.ene actions
*T'i
f is the arithmetic man, of » i  parent*
A
F0 la th© erl time tic ae&n of the other parent#
For computing the expected m tm  of the mi tfee beele of
A*
£.eceaetrie gene action the followia#, formula wat u»ed*
r
where?
Fg is  the ©spected mean of the Fc gen©retd on on 
the beela of geometric gene action*
yy
1* the arithmetic jceaa of one parentf
A
P0 1® the arithmetic moon of the other parents
X
p^ la the actual arithmetic uean of the
generation#
Three methods were used in estimating the difference 
in number of genes between the two parents# The first was 
by application of the Gastle-Wright formula, as follows:
8 (a2 P2 - a2 ?1 )
Theres
N is the estimate of the number of genes;
D is the difference between means of the two 
parents;
2s Fn is the mean square for F- 
j -  x
2s Fg is the roe an square for Fg
The second method was proposed by Dr# Sewall bright, 
department of Zoology, University of Chicago, and recently 
used In an investigation by Jr* derm W# Burton, united 
States Department of Agriculture, Tifton* Ga* (4):
X
is the mean or tlie smaller parent;
P0 is the mean of the larger parent;
X
is the mean of the F^ population;
X
F is the mean of the population*
2 2
This formula is hereafter referred to as the trigrrfc formula#
The third method used in determining the minimum 
number of genes was based on the frequency of recovery of 
parental genotypes* After the frequency of recovery of 
parental genotypes was estimated it was compared with the 
frequency expected from a given number of genes in ilendelian 
inheritance# In determining the number of genes for strength 
of fiber, the number of F0 plants as strong as the mean ofIW
v;ilds was considered to be sn estimate of the number of 
parent genotypes* The strong plants were used rather than 
the we ale ones since evidence of dominance for weak fiber 
was found and, therefore, the plants representative of the 
weaker parent genotype would be selected with less certainty. 
In studying the number of genes for perimeter the number of 
F plants as small In perimeter as the mean for Wilds was
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considered to represent the number of parent genotypes*
The small perimeter plants were used since evidence of 
partial dominance for large perimeter was found and, 
therefore, plants representative of the larger perimeter 
parent would be selected with less certainty.
Heritability values for Po were determined by the
&
following general formulas
i: r s2&
O O*-* i &
S g jr* 8 ©
Where:
h is the heritability value;
2
s g is the mean square for variation due to genetic 
cause s;
s^e is the mean square due to environment.
In order to obtain the mean square for variation due to en~
2viromental causes (s e) the arithmetic average of the mean 
squares for the two parents was calculated. Since the 
parents were assumed to be homozygous, any variation among 
plants within the parental strains 3hould have been due to 
environment alone and, therefore, the mean squares for 
parents should furnish a measure of variation due to en­
vironment* The mean square for the Fg generation was used
as the measure of variation due to all causes including
Or n
environment and heredity (eg ■/ a e). The mean square 
for variation due to genetic factors was obtained by sub­
tracting the mean square for environment from the mean
P  Psquare for the P0 population ( & “ F0 - s e)*iC
For studying heritability with Fv results corre­ct
latIon coefficients were computed for means of if lineso
with Fg plants from which they originated* Regression
values for means of F„ lines on F plants were calculatedo d
also# In addition, an attempt was made to determine the 
degree of reliability that may be placed on superior Fg 
plants to yield superior progenies*
dimple correlation coefficients were calculated 
for strength and perimeter with other lint characters#
For these calculations strength and perimeter data from 
the hiIda 7 x half and half 1 cross and unpublished data 
of the other characters in this cross were used* The 
formula for machine calculation as appears below was usedt
r Z S ( Xf / — ( O' 1 )  / b____
[s u 2) - (SX)2A 0  [s (F) - (SY)2/k]
Although th© above formula gives a measure of the 
association between two characters, the correlation coef-
ficient does not show how much of the association Is 
heritable* A formula suggested by Dr. H. SU Comstock 
and recently used by Dr. G# w. Burton (4) makes use of 
only genetic variances and gives a value known as genetic 
correlation. A genetic correlation coefficient for 
strength and perimeter of fiber was calculated with this 
f oriaula;
Genetic Correlation. = c v Xf F0 - c v XY F*.
Coefficient ^
Also a correlation coefficient for strength and
perimeter using means of F lines was calculated*
3
(v X Fg - V X P1)(v Y fg - v Y Fx)
HES0LTS AND DISC0SSXGH
Growing conditions were generally very favorable for 
cotton production during the 19S0 season* There were a 
few localised spots in the experimental area where water­
logged conditions existed for a few days following heavy 
rains# This condition seemed to have an adverse effect on 
th© plants in these spots# Some damage due to the boll 
weevil, Anthonomus grandls Boh*, and th© boll worm,
Heliothia armlgerg (flbn*), was evident in spit© of frequent 
applications of insecticides# A few plants were lost due 
to the ffusarlum wilt disease* This disease was not serious, 
however, in spite of the fact that both parents were sus­
ceptible# Manganese toxicity systems were also observed 
in localized spots. As a rule, however, the plants pro­
duced abundantly and the weather conditions were very 
favorable during the harvest period# Consequently, th© 
fiber was in excellent condition for analysis#
Originally, it was planned to analyze all the Fg 
plants as a groupj however, considexmble genetic differ­
ences were found to exist among the different plants of 
the Wilds parent strain* Consequently, it seemed advis­
able to analyze each cross separately since the offspring 
of the 3 different crosses were not comparable#
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The growing conditions were less favorable in 1951 
than in 1950* Sosas hills in F* lines were lost due to 
poor germination of seed* The growing season was an un­
usually dry one and the Fuaarlum wilt disease accounted 
for the loss of some plants* In spite of these handicaps, 
however, a sufficient ©mount of lint was produced for 
fiber analysis and the number of surviving plants per 
line averaged about 25* Harvesting In 1951 was don© under 
adverse weather conditions* Continued rains in September 
made it necessary to harvest the cotton while damp and 
dry it by artificial means*
Inheritance of Strength
Half and Half 1 x Wilds 2 Cross
3To analysis for inheritance of strength or perimeter 
was made in the Half and Half 1 x Wilds 2 cross sine© 1 
of the plants showed evidence of being a self-fertilized 
plant rather than a hybrid* This particular plant was 
similar to th© Half and Half parent and not intemediate 
between the parents as was the case iri other plants*
Also the Hilda 2 parent showed extensive variation in 
strength (6*5~9*3*)* Therefore, It was considered advis­
able to omit this cross from the analysis*
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Wild» 7 x Half and Half 1 Cross
Strength determinations were made on 38 Half and 
Half 1 plants, 35 Wilds 7 plants, 6 plants and 229 Fg 
plants from this cross. The results are summarised in 
Tables 1 and 2, Class intervals of 0,3 Pressley index 
unit were used and each strength class designated by its 
mean*
Some variation was found to exist among presumably 
homozygous parent plants* The range in Half and Half 1 
plants was from 5,9 to 7.0 Pressley index units with a 
mean of 6,4, while in the v.ilds 7 plants the range was 
from 7*8 to 8*9 index units with a mean of 8*4* An 
identical range of 1*1 Pressley index units was found to 
exist in both parents indicating that they were equally 
affected by environment* The standard deviations (Table 
2 } for both parents were also identical and furnish 
further evidence for the equal effect of environment on 
both parents. The coefficients of variation (Table 2) 
for the two parents, although very similar, were not 
identical. Half and Half 1, with a coefficient of 
variation of 4*1$ seemed to have been affected slightly 
more by environment than Wilds 7 with a coefficient of 
variation of 5*1$* The coefficient of variation was 
considered to be the most reliable measure of average
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Table 1. Frequency of plants In strength classes for
parents, and F„ in the Wilds 7 2; Half ■~jZ JX& If 
1 cross.
Number of plants in strength classes 
Population 6.0 6.3 6.6 6,9 7.2 7.5 7.8 8.1 8.4 8,7 9,0 Total Mean
Half & Half 1 5 16 14 3 38 6.4
Wilds 7 2 10 13 .6 ,1 55 8.4
F 1 3 2 6 7.2
•»
F 4 8 42 50 61 61 35 23 5 1 229 7.1
Table 2. Standard deviations, coefficients of variation, 
actual and expected means, number of genes and 
heritability for the fllds 7 x Half & Half 1 cross.
Population '
3 C.v* Actual Arlth.C-e era .Number of u-enes^Herit. 
Mean mean mean A B C
Half % Keif 1 .26 4.1#
Wilds 7 .26 3,1#
F! *22 3.1#
7.2 7.4 7.3
Fg .45 6.3# 7.1 7.3 7,3 3.3 3.3 4,0 65#
#A by Castle-Wright formula 
B by Wri ght formula
C by estimated number of parental genotypes.
variation sine© this value expresses average variation in 
percentage of the mean and therefore is not influenced 
by the sis© of individual measurements* Variation in both 
parents was assumed to be due primarily to environment 
since both parents had been maintained by controlled 
self-‘fertilisation for a number of years* The fact that 
both parents showed about th© same degree of variation 
also constitutes evidence that the parents were homo­
zygous and influenced almost equally by environment#
The F^ plants ranged from 6#9 to 7.6 (Table 1) 
Pressley index units and gave a mean somewhat intermediate 
between the parents* The variation in as measured by 
the range of 0*7, the standard deviation of 0*22 and the 
coefficient of variation of 3*1^ (Table 2) was considered 
to be due primarily to environmental influences* This 
assumption was made on the basis that the parents were 
homozygous and consequently the F^ plants were all geneti­
cally identical though heterozygous.
The difference in th© means of the two parents of 
2*0 Pressley index units (Table 1) was assumed to con­
stitute the genetic difference between the parents* The 
lack of overlapping of the parents in strength classes 
(Table 1) was also considered to be evidence of a wide 
genetic difference in strength between the two parents*
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Although 2*0 Fressley Index units does not represent the 
maximum genetic range in upland cotton, it does constitute 
about two*>thlrds of the maximum range* Consequently, it 
should be possible to derive highly reliable conclusions 
concerning inheritance of strength from the Wilds 7 x Half 
and Half 1 cross.
The 229 Fg plants displayed a continuous range from 
5-9 to 8.5 (Table l). The total range in Fg was 2.6 
Pressley index units; the standard deviation was 0.45 smd 
the coefficient of variation was 6,3# (Table 2). These 
values exceeded the ones obtained in the parents and F^ 
and indicated that more variation existed in F2 than could 
be accounted for by environment alone. Therefore, some 
portion of the variation in F2 was attributed to the 
segregation of genes. Since strength seemed to be influenced 
by environment, the mean of the F^ was somewhat intermediate 
between the parents, the F2 displayed a continuous range with 
numerous classes and the modal classes were located around 
the mean, it was concluded that strength is a quantitative 
character conditioned by multiple factors.
After the conclusion was reached that strength of 
fiber is quantitative in its Inheritance, the following types
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of genetic information were obtained from the dates
(1) presence or absence of dominance! (2) nature of gene 
action* whether arithmetic or geometric! (3) number of 
genes involved; and (4) heritability of strength, These 
genetic analyses are presented and discussed in the order 
given above.
Pomiance. Although the means of the and Fg 
generations were approximately intermediate between the 
parents* the mean of the F^ (7*2) and the mean of the Wq 
(7.1) (Table 1) were actually below that expected on the 
basis of the arithmetic average of the two parents (7.4) 
(Table 2). These differences were small but statistically 
significant and both Indicated partial dominance for weak 
fiber. Additional evidence of partial dominance for weak 
fiber is furnished by the distribution of Fg plants in 
strength classes (Table l). The Fg plants showed a positive 
skewness to weak classes• A total of 104 plants fell in 
strength classes lower than the modal class of 7*2 while 
only 64 were in classes stronger than the mode. Only 64 
plants were equal or superior to the mean strength expected 
on the basis of the arithmetic average of the parental means 
while 165 were inferior to this mean. Also 12 Fg plants were
aa weak or weaker than the mean of the Half and Half 1 
parent while only 1 plant was as strong as the mean of 
the Wilds T parent.
All of the available evidence In the cross Indicates 
a low degree of partial dominance for weak fibers. In 
spite of the fact that the degree of partial dominance for 
weak fibers is only slight, it should be recognised and 
given consideration in a cotton breeding program. It makes 
the selection of high strength genotypes on the basis of 
phenotypic strength In a segregating population more diffi­
cult, A breeder may expect some individual plants that are 
phenotypically below average In strength to carry the 
necessary genes for high strength.
Kature of Gene Action, In order to determine the 
manner in which the genes contributing to strenght act, the 
obtained means of and Fg were compared with means ex­
pected when arithmetic and geometric gene action are assumed 
Assuming arithmetic gene action an expected mean of 7.^ for 
P^ and 7*3 for Pg were obtained. Based on the assumption 
that each gene has a geometric effect an expected mean of 
7.3 for P^ and 7.3 for Fg were obtained. Since the two 
expected means in both populations were practically the same
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it was impossible to determine the nature of the gene 
action*
Number of Genes. There is no accurate method for 
determining the number of genes segregating In quantitat­
ive inheritance. Several methods have been proposed that 
furnish rough estimates. In the present study 3 methods 
were utilized in (1) The Gastle-Wright formula for
estimating the number of genes that could be segregating;
(2) the Wright formula, (3) the relative frequency of re­
covery of parental genotypes. All three methods give only 
the approximate raumber.
An estimate of 3.3 difference in the number of 
strength genes between the Wilds 7 end Half and Half 1 
parents was obtained by the application of the Castle- 
Wrlght formula, ^his is a minimum estimate, however, since 
this formula assumes that a maximum range exists between 
parents, that dominance is absent, that the action of the 
genes Is additive and that each gene is equal In its effect. 
From this estimate it seems justifiable to conclude that more 
than 3 pairs of genes were Involved, but not a large number, 
probably only 4 or 5 pairs.
By application of the Wright formula an estimate of
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3-6 difference in number of genes between parents was 
obtained. This estimate is in close agreement with the 
one obtained by use of the Castle-Wright formula. The 
same conclusions as to the number of genes were reached 
by use of this formula as stated above.
For determining the number of genes by the recovery 
of parental genotypes no accurate method is available.
Many Fg plants will be gentically different from the parents 
but may appear within the range of either parent through the 
influence of the environment. In this study the number of 
plants equal to or greater than the mean strength of the Wilds 
parent was assumed to be an approximation of the number of 
Fg plants identical with the Wilds genotype. This assumption 
is probably not highly accurate but should provide a crude 
estimate of the number of genes.
Only 1 of the 229 Fg plants was found to equal the mean 
of the Wilds 7 parent. This ratio approximates the 1 out 
of 256 expected on the basis of independent segregation of 
4 pairs of genes. Therefore, on the basis of the estimated 
number of parental genotypes in Fg it was concluded that 
the parents differed by 4 pairs of genes. This estimate 
agrees closely with those obtained by the 2 formulae.
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the estimated number of Half and Half genotypes in Fg 
could not be used in estimating the number of genes since 
dominace for weak fiber occurred*
Practically all quantitative characters which have 
been investigated genetically have proved to be Influenced 
by modifying genes which have minor effects on the ex­
pression of the character, in addition to the major genes 
involved. Although it is probable that modifying genes 
for strength occurred in the Wilds x Half and Half cross, 
the nature of strength did not permit their detection in
On the basis of these estimates, it was concluded 
that the differences in strength between these parents was 
due to a relatively small number of genes, probably 4 pairs. 
Consequently, a breeder may expect a rather frequent re­
covery of parental genotypes in relatively small segregat­
ing populations.
The results also indicated that each gene contributed 
approximately 0.5 Pressley index unit to strength. This 
observation was based on the assumption that the genetic 
difference between the parents was 2.0 Pressley index units
46
and this differnce was attributed to 4 pairs of genes. The 
results were not conclusive on this point since more ex­
perience of this type is necessary before definite conclus* 
ions can be drawn.
Strength determinations were made on 107 F^ lines 
grown in 1951. The results in F^ (Table 3) did not dis­
prove the conclusions derived from the F- results. There 
was some evidence to support these conclusions.
Eight Fg plants with an index as low as the mean of 
Half and Half were taken into progeny test in F^. Only 
2 of these Fg plants had F3 progenies with a mean and fre­
quency distribution equal to Half and Half and indicating 
parent genotypes. Only one plant with an Index of 8.4 was 
obtained in Fg and it failed to set sufficient seed for F^.
This difference was probably due primarily to partial dominance 
in the cross.
There were actually 12 Fg plants in 229 which had an 
index as low as the mean of Half and Half. If 1/4 of these 
were Half and Half parent genotypes the number of genes 
segregating would be 3. Recovery of 3 Half and Half geno­
types in 229 Fg plants is a ratio of 1 in 76. Therefore,
U7
Table 3* Frequency distribution of parents and 107 F* lines for strength of fiber in the Wilds 7 x
Half and Half 1 cross-
Himber of plants in
tine 
Ho. 7 5.4 t o 6*0 6.3 6*6 6*9 7*2 7*5 7*8 8*1 8*U 8*7 9.0 S P« s C.V.
129 6.5 49# mm mm 7 7 X 1
34 6,6 - X 3 U 7 9 X
Half Sc
Hfilf 6.7 ■mm mm- ** 6 9 8 X
12 6.? - - mm 2 12 8 U
127 6.8 *•- mm X 3 10 6 6 2 m - mm - - 28 6.4 .36 5,3?
134 6,3 ■m mm X «r 6 2 3 X - *»■ - - - 13 6.3 .41 6.0?
161 6.8 - m 1 2 2 2 1 1 • - - - - 9 6.5 .50 7.4?
5 6.9 - i 1 3 7 X 5 u X mm - - - 23 7.2 .52 7,5?
49 6.9 4# - - X 9 8 8 2 - ~ - - - 28 6.5 .31 5.3?
72 6.9 4# m - X U S 9
80 6.9 mm mm X - 5 XO 5 X • mm *» - 23 6.0 .30 4.3?
138 6.9 mm mm «» 6 2 3 - X - - - - 12 6.2 .39 5.7?
19 7.0 «« - • X 2 XU 6 2 1 - w» - - 26 6.1 .27 3.8?
28 7.0 • «* 1 - 5 7 IX 3 X * - ■* - 28 6.7 *39 5.5?
43 7.0 * - 1 1 9 5 $ 7 X •» * ~ - 29 6.7 .43 6.2?
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Table 3+ Frequency distributions of parents and 10? F* lines for strength of fiber in the Wilds ? x
(Gontfd) Half and Half 1 cross*
Line
Ho* f 5.4 5.7 6*0 6*3 6*6 6*f 7.2 7.5 7.8 8a 8*4 8*7 ?.o 1 f2 s e.¥.
58 7*0 - - 2 5 9 7 3 -*■» a* - 26 6*6 *34 4*8$
60 7*0 - - 1 4 8 12 1 1 m - - - 27 7*2 as 4.0$
65 ?•© W - * 8 11 5 4 m - - *■* 28 6.7 .29 4.1$
7© 7*0 * *» 3 2 31 7 2 «•» - - 25 6.8 .29 4.2$
96 7*0 • «* 3 3 2 3 m *» m - 11 6*8 .34 4.9$
16? 7*0 * - Mt 3 3 4 2 m - *» - 12 7.8 .34 4.9$
7 7*1 - 3 6 12 2 - - a* - - - 23 7.2 .28 4.0$
35 7.1 • - *• «» 1 6 13 3 m - - - 23 6.7 •24 3.3$
20 7.1 - - * 2 2 5 8 6 1 - m ** 24 6.5 *37 5.2$
27 7*1 ** m 1 4 6 9 6 - «» «* wm - 26 6.5 .33 4.6$
2 9 7.1 • m - 2 3 7 9 4 2 - - m 27 6*5 .41 7.5$
35 7.1 - «* 2 2 7 7 7 1 m «*» m - 26 6.5 .38 5.4$
41 ?a 4» - - 1 2 8 11 2 1 m m - 25 7.0 .30 4.3$
44 7.1 •s «» m 3 1 6 10 4 4 - - - - 28 6*9 •44 6.2$
51 ?a m mm * #* 6 6 9 4 *» 1 . a» m 26 6.7 .35 5.0$
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Table 3* Frequency* distributions of parents and. 107 F« lines for strength of fiber in the Wilds 7 x
(Contfd) Half ©id Half 1 cross.
Mimber of ? in strength classes
line
Ho. I $.k 5.7 6.0 6,3 6*6 6*9 7*2 7.5 7.8 aa t 8.7 9*0 1 % s C.7.
6 ?*2 - m b 11 8 ■m 4* * m 27 6,8 .29 b.1%
Hi 7.2 - - m 7 35 3 1 mm - - ms mm 26 7.0 .22 5.15
17 7.2 •o - mm. 1 8 7 5 k 4* **■ *• - 25 6.8 .35 b.95
18 7.2 1 - 1 10 8 8 2 4* - * - 30 6.7 .37 5.25
25 7*2 «* •* U 7 12 li 3 - mm m- • 30 6.9 .3b b.75
30 7*2 - - 1 2 3 13 1* 4 “S* mm - *• 27 6.6 .3b b.75
33 7.2 - 1 e* MS 10 5 9 3 mm - MS - 28 7.3 «i$6 6.W
38 7.2 4m m m 1 8 12 3 1 1 - - - 26 6.5 .31 b.35
7.2 mm *■- m - 1 7 12 7 1 4* m • «* 28 7.3 .28 3.95
S3 7.2 o* mm - 1 h 7 3 9 1 2 mm -«*- 2? 6.7 •b3 5.95
56 7*2 4# - 1 - 7 10 6 2 1 m mm - 27 7.0 .37 5.15
69 7.2 4» «* «» 1 1 2 8 5 9 m - mm 1 27 7.0 .52 7.25
90 7.2 ~ 4» - - Ms h 5 2 • - - mm mm 11 6.7 .22 3.1%
106 7.2 «* - m m - 1 7 1 1 «• *» - - 10 6.7 .28 3.95
118 7*2 «* m m m Jl 7 6 b 3 1 1 • - 26 6.5 A S 6.35
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Table 3* Frequency distributions of parents and 10? F* lines for strength of fiber in the Wilds ? x
(Cont*d) Half aid Half 1 cross*
lumber of plants in strength classes
Line
Mo* t $*k 5.7 6.0 6*3 6*6 6.9 7.2 7*5 7.8 sa sa PA 9*9 s C.T,
130 7*2 «* ■m ** m m 2 12 3 mm i *» mm mm- 18 &*k .29 1^ *0^
U*1 7*2 <«*• * mm mm 3 6 7 k t i i mm - A 1*6 a? 6.52
Uk7 7*2 - mm - 1 1 2 7 5 % i ** mm- - 18 7*8 .39 5.5$
1 7.3 - * 1 2 2 t 10 5 2 a «* mt * 28 7*8 *5U 7 M
10 7*3 m m 1 3 2 9 6 i i m * 2? 6*6
00-5J 6.5$
23 7.3 m • 1 7 7 3 5 i 4« m mm 6.8 .39 5.1*$
16 7*3 mm • mm f 8 7 7 3 i a* 28 6.5 as 5.1*
hO 7.3 m <* l m w» 5 10 5 2 2 - mm mm 7a .!& 6.12
52 7*3 mm - - 1 3 7 7 I* 3 2 1 mm m 28 7.1 JW 6 ^
A 7*3 mm - - 1 6 8 5 5 Mr 1 mm - 26 6.7 .38 5.2$
5? 7*3 -mm «* «* mm 1 6 k 9 2 1 1 m Nft 21; 6*7 *1|2 5.1$
61 7*3 m • m 1 3 3 7 7 2 1 ** - - 21; 6*9 5.6$
7k 7*3 mm . m «* 2 1 3 1 2 1 - - 10 7.0 .56 7.7$
78 7.3 m mm - «* m 1 8 k <* «at m * *• 13 7.2 .16 2.l»$
86 7.3 ■mm mm )» «* 1 2 5 k 1 mm m- - 13 6.9 •32 UJi$
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Table 3. Frequency distributions of parents and 10? F* lines for strength of fiber in the wilds ? x
(Cont«d) Half md Half 1 cross* J
Line
Ho* f 5.4 5.7 6.0 6*3 6*6 6.5 7*2 7*5 7*8 8*1 8*4 5*0 N f2 s C*V.
8 7*5 m - - 2 1 7 5 6 2 1 - - 21* 6.5 *44 5.8$
21 7.5 - p* «»- ** 1 2 8 5 6 2 -* *■* - 28 7.1 .37 4.9$
26 7.5 - 4* - - 2 1 4 2 10 1 1 ip* m 21 7.1 .45 6.0$
31 7*5 - * 2 2 2 7 5 6 1* 2 - - 30 7.3 *61 8.1$
35 7-5 - - - 1 8 6 6 2 mm - - 23 7*2 .36 4.8$
4? 7*5 «* ** P* - k 8 6 8 2 2 mm - 30 7*3 ♦43 5.7$
61 7.5 - •w 3 6 7 2 2 - 4* 20 7.2 .32 4.4$
85 7.5 ** «* •* • - 1 2 7 2 • - - at 12 6*8 .23 30$
104 7*5 «* * 4* 1 1 1 5 1 5 u «■* ■» - 18 6*5 .52 6*9$
145 7.5 - - mm 1 1 2 7 6 1* 6 2 • - 25 7.8 .50 6 M
165 7.5 - - mm - 2 1 6 6 6 2 - - - 23 7.8 .41 5.5$
11 7*6 - - - «* 1 2 5 7 5 7 «» 1 - 28 8a .45 5*9$
1*2 7*6 3 7 5 9 2 1 - - 27 6*8 *4o 5.3$
1*8 7.6 mm «» ** «# 2 5 7 6 5 1 «* mm 26 7.5 .37 4.9$
55 7*6 aft ■» - ♦* m 7 7 5 5 2 a* - 26 7.5 .35 50$
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Table 3* Frequency distributions of parents and 107 lines for strength of fiber in the Isilds 7 x
(Cont'd) Half and Half 1 cross.
Humber of plants in strength classes
line
Mo* f 5.fa 5.7 6.0 6.3 6.6 6*9 7.2 7.5 7.8 8.1 8.fa 8.7 p.o K F2 s C.V*
62 7*6 mm - - ■* mm 2 5 6 5 • 2 «* 1 25 7.0 *fa7 6*1$
66 7.6 - - 1 - 1 3 H 6 3 2 - • 27 7.2 .fao 5.2$
71 7.6 mm - *» ■» 3 3 8 6 1 - - 30 1 . 1 .39 5.1%
105 7+6 - mm - - ** ~ 3 2 5 2 - - 12 7.6 *31 k.o%
10? 7.6 m *» - *• - 1 2 5 5 1 - - mm lit 1 . 0 .33 k.3%
no 7.6 m - - - - 1 5 5 8 2 3 1 mm 29 8*1 «fa5 5.9%
ll{0 7.6 - - - - mm m 6 3 3 «■ 2 - - Ifa 7*9 .fafa 5.8$
63 7.7 - - - - - - 6 6 6 5 2 1 • 26 7.5 «fa3 5.5%
91 7.7 ** - *■* m - 1 • 5 fa 3 1 mm- * Ifa 6.7 .39 5.1%
155 7.7 4» m Wt - 2 5 fa 10 3 2 - vm 26 7.6 •fa2 5.1$
68 7.8 - ** mm - - «* 1 10 5 7 3 m 30 6.9 .31 fa*o$
8? 7.8 *» «S - ** - 1 1 fa 5 1 1 *» mm Ifa 7.7 .51 6.5%
9 7.9 ** mm mm 2 1 mm 13 7 fa ** - 27 7.1 .37 fa.6$
92 7.9 - - - - - «• - 7 5 5 3 1 - a 7.9 .36 fa*6$
37 8.0 m «* - *• m m m fa 7 9 3 2 m 25 7.6 .35 fa*fa$
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Table 3* Frequency distributions of parents and 10? F_ lines for strength of fiber in the Wilds 7 x 
(Cont*d) Half and. Half 1 cross*
Humber of plants in strength classes
line 
No. I 5-it 5*7 6*0 6*3 6.6 6 . 9 7.2 7.5 7 * 8 8*1 8.1* 8.7 9 * 0 N 2^ s G.V*
50 8.0 - - . 1 - - 4 7 9 1* 2 mm 27 7.6 •44 5.4$
76 8.0 - - mm mm mm 1 2 1 6 2 - 1 13 7.4 •45 5.7$
iea s.o - • mm mm - 3 3 9 4 1 - 20 7.9 .32 3 * 9 %
WildB 8.3 2 10 13 9 1 36 8*4 .26 3.1$
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these results suggest segregation for 3 pairs of genes.
However, the Wilds genotype was not recovered so 
frequently. Only 1 Fg plant In 229 was as high as the 
mean of Wilds and it was not tested in F^ , due to a 
lack of sufficient seed. Actually, none of the F^ lines 
grown had a mean exceeding 8.0, Thus, there is doubt 
that any Fg plants were of the Wilds genotype. These 
results indicate that more than 3 pairs of genes were in­
volved and that part of the F0 lines which resembled Half
3
and Half in mean and distribution were segregating for 
one pair of genes showing partial dominance for weak fiber. 
The most probable number appeared to be 4 since more Half 
and Half genotypes were recovered than expected when 5 
pairs of genes are segregating.
There were 2439 plants tested in F^* Forty-five of 
these had an index as high as the mean of Wilds. A re­
covery of 35 Wilds genotypes in 2439 F^ plants is much less 
than expected on the basis of 3 pairs of genes. This figure 
is more than would be expected on the basis of 5 pairs of 
genes. These figures also indicate segregation of 4 pairs
55
o f genes.
In line 101, 20 plants gave a mean of 8.0 and a 
range of 7.4 - 8.6. Three of the 20 plants were 8.4 
or above. Two were 8.3. Presumably 5 of the 20 
plants were Wilds genotypes. This suggests segregation 
for one pair of genes. Other loci must have been 
homozygous for Wilds strength genes. Assuming that 
when all 4 strength loci were homozygous for Wilds 
genes the strength was 8.3 and that when heterozygosity 
existed at any one locus strength was 8.0 the two 
genotypes differed by 0.3 unit. Therefore, It seemed 
logical to conclude that each Wilds locus contributed 
0.6 unit for strength.
Thirteen plants were tested in line 76 and a mean 
of 8.0 and a range of 7.2 to 8.9 were obtained. Three of 
the plants were 8.3 and above. These three plants were 
probably Wilds genotypes. Evidently the Fg plant from 
which line 76 was grown was heterozygous for only one 
pair of genes for strength.
Line 50 also indicated segregation for one pair of 
genes. Twenty-seven plants ranged from 7*5 to 8.8 In 
strength and gave a mean of 8.0. Six of these 27 plants
56
were 8.3 or higher.
In line 37 there were 25 plants giving a mean of 
8.2 and a range of 7*4 - 8.6. Five of the 25 plants 
in this line had indices 8.4 or higher. This ratio,
5 in 25, is very close to the 1 in 4 expected on the 
basis of segregation of 1 pair of genes.
In line 92 a mean of 7.9 was obtained, Twenty* 
one plants were tested. The range was 7.4 to 8.6. Four 
of the plants had Indices 8.3 and above and were pro* 
bably Wilds genotypes. The distribution of this line also 
suggests segregation of one pair of genes.
These 5 lines were all more variable than Wilds and*
apparently all were segregating for one pair of genes. All 
of these lines suggested that the effect of each Wilds locus 
was 0.6 unit. This estimate agrees quite closely with the 
estimate made in 1950 when it was concluded that the 
genetic difference of 2.0 units between parents was due to 
4 genes and consequently the effect of each gene was 0.5 
units.
On the basis of a difference of 4 pairs of genes be­
57
tween the parents, 8 in 256 or 1/32 would be expected to
be homozygous for Wilds genes at all loci except one and
heterozygous at that one locus. One hundred sixty-five
F_ lines were grown and five were concluded to be of such 
2
genotypes. This gives a ratio of 1 in 31 which is a 
frequency much less than expected for 3 pairs of genes 
(1 in 106).
If the assumption of 4 pairs of genes is correct, only
F plants heterozygous for not more than 2 pairs of genes 
2
should give plants that are Wilds genotypes. These 
lines should have a mean of about 7*7. There were 3 F_
j
lines (63, 91, 155) with a mean of 7*7. All 3 had essent­
ially the same variation and were more variable than the 
5 lines discussed above. Of the 66 plants in these 3 
lines, 5 had indices as high as 8.4, These lines were 
assumed to be heterozygous for 2 pairs of genes. On the
basis of 4 pairs of genes, 4 Wilds genotypes should be re­
covered. Actually 5 were recovered.
The number of plants tested in line 68 was 30, giving 
a range of 7*2 and 8.4 and a mean of 7.8. Only one plant
was 8.4 or higher. Two were 8.3. This distribution Indi­
cates segregation for 1 or 2 pairs of genes.
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From 14 plants tested in line 87, a mean of 7.8 and 
a range of 7*0 to 9*0 were obtained. Two plants were 
higher than 8.4, indicating segregation for 1 or 2 pairs 
of genes.
A mean of 7.7 and a range of 7.1 to 8.4 were ob­
tained from 26 plants in line 63. Two of the plants 
were 8.4 and above indicating segregation for 1 or 2 
pairs of genes.
In line 62 a range of 6.9 to 8.9 and a mean of 7*6 
were obtained. Two plants were 8.4 and higher.
These 4 lines and several others that are apparently 
more variable and have a lower mean than the parents and 
the 5 lines mentioned above give evidence of a 4 gene 
difference between parents.
Thus all the evidence indicates a difference of 4 
genes in the Wilds 7 x Half and Half 1 cross and that the 
effect of each gene is approximately 0*5 unit,
Heritabllity. A herltability value for strength of 
65# was obtained In Fg for the Wilds 7 x Half and Half 1 
cross. This value Indicates that 65% of the variation
59
among Fg plants was probably due to genetic difference*
This relatively high heritability value suggested that
selection for high strength on an" individual plant
basis in a segregating population should be highly effect-
tive. This conclusion arises from the fact that selection
of individual plants in a breeding program represents an
attempt to select for a particular genotype on the basis of
the phenotype of the plant. In the case of characters with
high heritability the phenotype of a plant Is a reliable
indication of its genotype because of the relatively small
Influence of environment. More specifically, F plants
2
which had a high strength index can be relied upon to pro­
duce lines that are also high in strength.
Results in F^* however, should be more reliable in 
determining the heritability of a quantitative character 
since the best indication of the genotype of the plant Is 
in progeny performance.
The correlation coefficient for strength of F plants
2
and mean strength of 107 F lines were 0.623* This value 
is highly significant and indicates a rather close associ­
ation between means of F lines and F plants from which 
they were grown. According to statisticians, however, this
60
means that only about 36# of the sum of squares for means
of lines is due to variation in F plants, The regression
2
coefficient for the means of F lines on F plants from
3 2
which they were grown was O.386. this value indicates 
that only about 39# of variation among F^ means is dependent 
upon variation among Fg plants. For only 32 of the F^ lines, 
4 lines from each of eight classes, the correlation coeffi­
cient was 0.798 and the regression coefficient was 0.449.
All of these values are highly significant but are somewhat
lower than the heritability values obtained in F * these
2
results suggest that selection for strength will be more
difficult than would be expected from the F results alone.
2
Evidently over one-half of the variation among Fg plants 
was due to environment, thus making it difficult to identify 
high strength genotypes.
Differences between F^ plants and the mean of thed 3
line were as great as 1.0 index unit. There were only 3 
F^ lines with a mean identical to the F^ plant from which 
it was grown. Fart of this difference was probably due to 
seasonal effects. Half and Half in 1931 gave a mean of 
6.7 and in 1950 gave a mean of 6.4. On the other hand Wilds 
had a mean of 8.3 in 1951 and 8.4 in 1950. These values
61
suggest that seasonal factors may affect the strength 
of fiber*
Among F lines, the means of 86 exceeded the F 
3 2
while m  19 lines the mean was lower than the F * There
a
was a tendency for means of F^ lines to regress toward the 
means of the parents. Some of these differences in high 
strength lines can probably be explained by the small degree 
of partial dominance for weak fiber. The trend was in the 
wrong direction, however, to attribute these differences 
in low strength lines to dominance of weak fiber. These 
results indicate a rather strong influence of environment 
on strength of fiber.
Examination of 25 lines from Wq plants of 7*5 units
and above is revealing. Sixteen of these 25 F plants pro-
2
duced lines with means of 7.5 or above> 4 produced lines 
with a mean of 7*4$ § produced lines with means below 7*4. 
Mine of the Fg plants gave means below 7*5*
F^ plants with high strength were recovered regularly 
from lines with means of 7.6, although these lines were 
from Fg plants varying considerably in strength. Twenty- 
two lines had means of 7*6 and higher. Might of these lines
6a
4a m  fra* F plants that M r #  below 7*4.a
Sin® of the 22 plant® showing highest strength in 
Fg gave inferior F^ line®. On the other hand, s o m  
superior lines would not have been selected in a breeding 
program since, presumably due to environment* their phene**
ti,p*8 in P2 ¥8r* laf*rlop'
Tea Fj lines (about 10$) were grown t w m  Fg plants 
with indices of 7.6 to 8.1. Only on® gave a mean of 8.0 
and on® gave a m an of 7.9. All the others gave Mans of 
7.6 and below. In other words, 8 of 10 plants with highest , 
strength in Fg gave lines with Mans 7.6 or lower« Three 
©f the ten plants gave F^ lines with Man® below the average 
of the two parents. Two had Mans of 7.5«
nineteen F* lines (appmxinatsly 80$) were grown from F 
i 2
plants with Indices 7.6 to 8.1, Only a of these F plants 
gave Fj, lines with weans of 8,0} 8 had Mans of 7*6*7*91 
2 had me ana of 7*51 8 had Mans of 7*4 or lower. Of 423 F^ 
plants in these 19 lines only 31 war© 8.3 or higher* Sous® 
p lines had only a few plants and therefore are not considered 
to be very reliable. The average per line was 22 plants, how* 
ever. Tala is a relatively few high strength genotypes for a
63
breeding program} however, this represents the approximate
number that would have been obtained in a breeding program
where 20$ of the plants from a small F population were se-
2
leeted to be taken into F~.
However, selection in Wg would have been considerably 
more effective than the preceding results indicate. Act­
ually the 19 Fg plants with highest strength indices pro­
duced 11 F^ lines which were among the highest 22 lines 
in the test. This suggests that approximately 50# of the 
Fg plants selected for high strength will produce superior 
F^ lines. Although this proportion may appear to be low, 
it Is a relatively high degree of effectiveness for quanti­
tative characters. If selection is practiced for high 
strength In Fg a good many selected plants will produce in­
ferior lines and some potentially superior F* lines will be
3
lost. However, selections for high strength in Fg will 
provide the plant breeder with a large number of superior 
lines. The results also indicate that rigid selection of 
a larger number of F2 plants from rather large populations 
is desirable.
Half and Half 2 x Wilds 1 Cross
Strength determinations were made on 57 Half and Half
64
2 plants, 56 Wilds 1 plants, 21 plants and 428 F plants.
1 2 
The results are summarized In Tables 4 and 5.
Fraetlcally the same degree of variation was found to 
exist among parents and F^ plants in the Half and Half 2 x 
Wilds 1 oross as occurred in the Wilds 7 x Half and Half 1 
cross. A wider range (1.5) among parent plants was found 
in the Half and Half 2 x Wilds 1 cross, however,(Table 4). 
This greater range is not beyond expectation, since a 
larger number of parent plants was used in this cross.
From examination of both crosses It was concluded that a 
range in strength of 1.0 to 1.5 Pressley index units can 
occur between single plants through the influence of en­
vironment alone.
The means of the parents differed by only 1.4 Pressley 
index units (Table 4) as compared to 2.0 in the Wilds 7 x 
Half and Half 1 cross, (Table 1). These results indicated 
that the Wilds 1 and Half and Half 2 parents differed less in 
genetic constitution for strength than did the Wilds 7 and 
Half and Half 1 parents. The mean strength was 8.4 In the 
Wilds 7 parent as compared to 7*9 in the Wilds 2. However, 
there was a comforting degree of consistency in the Fg 
results of both crosses.
Table 4* Frequency of plants in strength classes for* parents,
and Fg In the Half and Half 2 x Wilds 1 cross.
Humber of plants in strength classes
Population 6.0 6,3 6.6 6,9 7.2 7,5 7.8 8,1 8,4 8.7 9.0 Total Mean
Half & Half 2 5 15 21 14 2 57 6.5
wilds 1 1 3 8 20 21 5 58 7,9
F1 2 5 13 1 21 7,1
?2 12 29 83 98 92 62 32 16 3 1 428 7.0
Table 5. Standard deviations, coefficients of variation, actual 
and expected means, number of genes and heritability 
for the Half and Half 2 x 7.1 Ids 1 cross.
Actual Arith.Geom. Number of Genes# 
Population_______s C.Y. mean mean mean A B C  Kerifc
Half h Half 2 .27 4.2^
Wilds 1 .33 4.2p
F .25 5.5/a 7.1 7.20 7.17
1
? .49 7.0$ 7.0 7.15 7.15 1.4 1.4 2.0 63$
2
#A-Ey Gastie-Wright formula 
B-By Wright formula
C-By estimated number of parental genotypes
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Dominance. Lines of evidence indicating partial 
dominance for weak fiber weret (1) The mean of the and 
F were below the arithmetic average of the two parents,
(2) a predominance of plants in weak strength classes, (3)
66 Fg plants were as weak as the mean of Half and Half parent 
while only 27 were as strong as the mean of the Wilds parent. 
Results in both crosses indicated partial dominance for weak 
fiber.
Mature of Qene Action. Both the expected geometric and 
arithmetic means were about the same and, consequently, the 
nature of gene action could not be determined.
Number of Qenes. An estimate of 1*4 gene difference in 
strength between the two parents was obtained by application 
of the Castle-Wright formula and the Wright formula. Of the 
428 plants 27 were as strong as the mean of the Wilds 1 parent, 
This ratio, 1 in ever 15*8 plants, is very close to the 1 in 
16 expected when 2 pairs of genes are segregating. All three 
estimates provided evidence that the parents of the second cross 
probably differed by only 2 major pairs of genes for strength.
The difference between the means of the Wilds 1 and Half 
and Half 2 parents was found to be 1.4 Fressley index units 
and this difference was estimated to be due to 2 pairs of genes.
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Therefore, it seemed that each pair of genes contributed 
approxomately 0*7 Pressley index unit to strength. On the 
assumption that these 2 genes are identical with 2 of the 
4 estimated for the Wilds 7 parent, the observation was 
made that Wilds strength genes may be unequal in their effects. 
That is, 2 contributed 0.7 Pressley index unit each and the 
other 2 genes 0.3 unit each. The results are far from being 
conclusive, however.
The F0 plants from this cross were not tested in P_.d 3
Heritability. A heritability value of 63# for strength 
was obtained in the Half and Half 2 x Wilds 1 cross. 
Approximately the same relatively high heritability value 
was obtained in the F for both crosses. The results in F
& j
of the Wilds 7 x Half and Half 1 cross, however, indicated 
that estimates of heritability in F0 are probably higher thanm
they should be and a heritability value of 63# from data 
probably indicates that selection in Fg would be about 50$ 
effective in obtaining high strength lines.
Inheritance of Perimeter of Fiber
Inheritance of perimeter of fiber was studied only 
in the Wilds 7 x Half and Half 1 cross since the greatest 
difference in perimeter of the parents was found in this 
cross#
Using the Arealometeri perimeter of fiber was deter­
mined on 24 Half and Half 1, 24 Wilds ?, 4 Fx and 227 
plants* The results are presented in Table 6* Class in­
tervals of 1*0 micron were used and each class was desig­
nated by it* s- center* For instance * all plants having 
perimeters of 50*6-51*5 inclusive were placed in class 51 
and those having perimeters 51*6-52*5 inclusive were 
placed in class 52, etc*
Half and Half plants had the largest perimeters*
The 24 plants in this strain ranged from 58*7 to 62*4 and 
had a mean of 60*9 microns* In the Wilds strain 24 plants 
were tested* These plants ranged from 51*3 to 56*4 microns 
in perimeter and gave a mean of 53*4-* ^h@ difference in
means of parents was 7*5 microns* This difference was con­
sidered to be of genetic constitution and sufficient in 
size for studying inheritance of perimeter* The fact 
that there was no overlapping in perimeter classes of the 
parents also constitutes evidence of some degree of genetic
Table 6. Frequency of plants in perimeter classes for parents,
F, and for the Wilds 7 x Half and Half! cross*
Population 51 52 53 54 55 56 57 58 59 60 61 62 Total Mean
Half & Half 1 3 5 9 7 24 60.9
Wilds 7 1 5 8 6 3 1 24 53.4
h
1 2 1 4 57.4
Fo 1 8 6 19 29 35 57 35 24 8 5 227 57.7
Table 7* Standard deviations, coefficients of variation, actual 
and expected means, estimates of the number of genes 
segregating and heritability for perimeter in the Wilds 
7x Half and Half 1 cross•
Actual Arith.Geom. NUMBER. CF GENES* 
Population____a C*V* mean mean mean A B C  uerit.
Half Sc naif 1 1 • 02 1 • 6/j
Wilds 7 1.20 2.3#
Fx 57.4 57.2 57*0
p 1.98 3.4# 57.7 57.3 57.3 4.2 2*6 2-3 70#
2
*A-By Castle-Wright formula 
B-By v/right formula 
C-By number of parental genotypes
TO
difference. Thin difference of 7*5 is approximately one- 
half of the gmteit difference known to emist between 
varieties in upland cotton.
The greater range (5-3) in the Wilds parent than 
that ©f Saif and Saif (3*?) suggests that there was a 
greater degree of variation among Wild* plant®* the 
standard deviation (1*3) and coefficient of variation 
(2*3$) for Wilde were slightly greater than for Half and 
Saif (1*03 and 1.6$)* These value® also indicate greater 
variation for perimeter in Wilds* The variation in hath 
parents was presumably due to environment since both 
parents were assumed to be homosygous. The results in­
dicate that a range of at least 5*3 microns m $  occur 
through the influence of environment alone and that some 
strains may react to these influences more than others*
After perimeter of fiber was determined on the two 
parents the wilds strain was suspected of having fibers 
from an individual plant that were more variable than 
fibers from an individual plant of Half and Half* Five 
determinations were made on each of the 24 plants in the 
parent strains and variances for between and within plants 
were compared. The analysis of variance for Wilds ? appears 
la Table 8. The analysis of variance for Half and Half 1 
appears in Table 9*
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Table 0. Analysis of variance for perimeter in the wilds 7 
parent.
Source of Variation cl. f • S (I2)
2
s
Between plants 25 166.76 7.25
Within plants 96 439.14 5.09
Total 119 655.9
Table 9. Analysis of variance 
Half 1 parent.
for perimeter in the Half and
Source of Variation d. f. S (X2)
2
s
Between plants 23 123.42 5.37
Within plants 96 305.53 3.18
Total 119 428.95
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A mean square for variation between plants of 
7*2? and a mean square for variation within plants of 
5*09 were obtained in the Wilds 7 parent (Table 8)*
From these values it was concluded that, although some 
variation in perimeter between fibers from the same 
plant was present, variation between fibers from differ** 
ent plants was slightly greater* Similar conclusions 
can be made from the analysis of variance for Half and 
Half 1 (Table 9)* For variation between plants a mean 
square of 5*37 and a mean square of 3*18 for variation 
within plants was obtained in the Half and Half 1 
parent* A comparison of the mean square for variation 
within plants of Wilds 7 (5*09) with the mean square 
for variation within plants of Half and Half 1 (3#18) 
indicate that fibers from a particular Wilds 7 plant 
were slightly more variable in perimeter than fibers 
from a particular plant of Half and Half 1* Although 
this difference was slight in the parents used in this 
study, there is the possibility that greater variation 
in perimeter between fibers from the same plant may 
occur when other parents are used* The results indicate 
that it is advisable to examine parents for this charac­
teristic in a breeding program to improve perimeter of 
fiber*
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Only * F^ plants were tested giving a mean of 7*4. 
Sine© the number of F^ plants was so small the standard 
deviation and coefficient of variation were not calculated* 
Little confidence could be placed in a measure of average 
variation based on such a small number of plants* However, 
it was noted that the m m  of was approximately inter­
mediate between the parents*
Perimeter determinations were made on 227 plants. 
There was a continuous range in these plants from 51*6 to 
62*2, or 10*6 microns, and a m m  of 57*7 (Table 6)* The 
standard deviation for the 227 F^ plants was 1*98 microns 
and the coefficient of variation 3*4$ (Table 7)* 411 the
measures of variation Indicated a higher degree of vari­
ation in the Fg than occurred in the parents and F^* 
Therefore, assuming homozygosity of parents and, conse­
quently, homogeneity of F^, it was concluded that there was 
more variation among Pg plants than could be accounted for 
by environment alone and that at least some of the differ­
ences among plants were due to genetic factors for 
perimeter* Also it was concluded that perimeter of fiber 
was quantitative in its inheritance since perimeter was 
affected somewhat by environment, a continuous rang© from 
small to large perimeter in f2 the largest number of 
plants near the mean occurred, and the means of and Fg
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were intermediate between the parents*
After the conclusion was reached that perimeter of 
fiber is a quantitative character, the following types of 
genetic information were obtained from the data* (1) 
presence or absence of dominance; (2) nature of gene action, 
whether arithmetic or geometric; (3) number of genes in­
volved; and (4) heritability of perimeter* These genetic 
analyses are presented and discussed in the order given 
above*
Dominance« Although the means of the F^ and F^ 
generations were approximately intermediate between the 
parents, the mean of F2 (57*7) and the mean of F-^  (57*4) 
were actually slightly above the arithmetic average of the 
two parents (57*2) (Table 7)* Also in Table 6 a positive 
skewness to the large perimeter side of the table was 
evident in the distribution of F2 plants* Over one-half 
(129) of the 227 F2 plants fell in strength classes greater 
than the average of the two parents (57*2)* Only 63 fell 
in classes lower than 57*0* It was also noted that 10 F2 
plants had perimeters as large as the mean of Half and 
Half, while only 7 F2 plants had perimeters as small as 
the mean of Wilds* Thus, all the evidence indicated that 
a slight degree of dominance for large perimeter was present*
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Although the degree of dominance is small it is of suf­
ficient size to complicate selection for Half and Half 
parent genotypes in Fg*
Nature of gene action* In studying the nature of 
gene action for perimeter of fiber, the actual mean of F^ 
was compared with means expected on the assumption of 
arithmetic and geometric gene action# These data are 
presented in Table 7* An expected mean of 57*2 for F^ 
was calculated on the basis of arithmetic gene action; 
one of 57*0 was calculated when assuming geometric gene 
action# The actual mean was slightly higher than either 
of the expeeted values but was closer to the arithmetic 
mean# For ?2 an expected mean of 57*3 was obtained when 
either arithmetic or geometric gene was assumed* Conse­
quently, the nature of gene action could not be determined* 
Partial dominance for large perimeter, however, is evident 
in both and F^ regardless of the nature of gene action*
Humber of Genes* The 3 methods used in estimating 
the number of genes -for strength were also applied in 
estimating the number of genes for perimeter* An estimate 
of 4*2 difference in the number of perimeter genes was 
obtained by the application of the Castle-Wright formula* 
Since this estimate is a minimum number it would be logical 
to conclude that at least 5 pairs of genes were involved*
When the Wright formula was applied an estimate of 2*6 
genes was obtained# This number is also a minimum esti­
mate and it may be concluded that at least 3 or possibly 
4 pairs of genes are segregating*
For estimating the number of genes by recovery of 
parental genotypes the number of Fg plants equal to or 
below Wilds in perimeter was used as an estimate of the 
number of Fg plants Identical with that genotype* This 
number was found in the ease of strength to provide a 
crude but fairly reliable estimate of parent genotypes 
recovered* Seven of the 227 Fg plants had perimeters as 
small as the mean of the Wilds parent, a ratio of 1 in 32* 
This number Is much less than the 1 in 16 expected when 2 
pairs of genes are segregating and much greater than the 
1 in 64 expected for 3 pairs of genes*
The results obtained in 1951 are presented in Table 
10* The means of both parents in 1951 were lower than in 
1950* Only 11 Wilds plants were tested in 1953 giving a 
mean of 52*2* The mean for 24 Wilds plants was 53*8. Both 
parents showed slightly more variation in 1950 than in 
1951.
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and 57 in Table 10) had means low enough to be considered 
Wilds genotypes. However, 2 of these lines (136 and 57)
( were very different from Wilds in plant distribution and 
are definitely not Wilds genotypes. The other 2 lines 
(87 and 42) differed only slightly from Wilds in plant 
distribution and probably represent recovery of Wilds geno­
types. This ratio of 2 in 165 or 1 in 82.5 indicates 
segregation of at least 3 pairs of genes.
There were 14 F^ lines which did not differ greatly
from Half and Half in mean and plant distribution for
perimeter. Five of these lines, however, had 1 or more
plants lower than Half and Half and may not constitute
parent genotypes. This leaves 9 F lines which appear to
be Half and Half genotypes and indicate segregation of
fewer than 3, probably 2 pairs of genes. The greater
number of F lines resembling the Half and Half parent than 
3
the number resembling the Wilds parent may be due in part 
to partial dominance for large perimeter. Results from 
recovery of both parent types suggest that the most probable 
number of genes was 2 with the distinct possibility that 3 
pairs were segregating.
In estimating the number of genes segregating from 
data the assumption was made that the number of plants as
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low as the mean of the Wilds parent was an indication of the 
number of F plants of the Wilds genotype. This assumption
€L
can now be tested by comparing the results from F lines with
3
parent genotypes. Seven F plants with perimeter as low as
2
the mean of Wilds were tested in F . As indicated earlier
3
only 2 lines appeared to be of the Wilds genotype. These
results indicate that the assumption was not valid in respect
to perimeter of fiber. Of the 7 F_ plants assumed to be Wilds
2
genotypes only 1 appeared to be identical with the Wilds parent.
Assuming there is a difference of only 2 pairs of genes 
between parents and that the effect of each pair of genes is to 
contribute approximately 3-3 microns to perimeter, lines that 
are segregating for two pairs of genes should have a mean of 
about 55.5. These lines should show approximately the same 
degree of variation as F2 and should occur in one-fourth of 
the lines examined at random. Actually> 9 lines out of 40 
chosen at random appeared to exhibit such characteristics.
This number is very close to the expected 10 in 40. The means, 
ranges, standard deviations, coefficients of variation of these 
9 lines and the F~ are shown in Table 11 for comparison.
c.
No,
9
4
55
78
120
155
33
97
104
F
2
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11, Means, ranges, standard deviations, coefficients 
of variation and number of plants for 9 F3 lines 
with similar characteristic© of the F© In the 
Wilds 7 X Half ard Half 1 cross.
X Range
Standard
Deviation
Coefficient 
of Variation I
55.8 50.5 - 60.6 2.52 4.5$ 27
55.8 52.1 - 59.2 1.91 3.4$ 24
55.4 49.0 - 59.0 1.89 3.4$ 23
55.8 52.1 - 59.0 2.09 3.8$ 29
56.0 51.0 - 61.2 2.12 3.8$ 26
55.3 51.9 - 57.8 1.89 3.4$ 26
55.2 51.0 - 64.4 2. 41 4. 4$ 28
5o .3 50.5 - 60.0 1.94 3.5$ 28
55.6 51.5 •m 58.4 1.88 3.4$ 18
57.7
(1950)
51.6 - 62.2 1.98 3.4$ 227
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there was a total of 229 plants in these 9 lines, 
Thirteen of these plants had perimeters equal to the mean 
of the Wilds parent# This ratio, 1 in 17*6, closely agrees 
with the 1 in 16 expected for two pairs of genes. Also 
15 plants were equal to Half and Half in perimeter giving 
a ratio of 1 in 15*
There were 994 F^ plants tested in the 40 lines 
taken at random. Two hundred sixteen of the 994 appeared 
to be Half and Half parent types* This figure is much 
larger than would be expected for segregation of 3 pairs 
of major genes, and agrees with the assumption that only 
2 pairs of major genes are segregating# However, only 19 
of the 994 plants appeared to be Wilds type plants* This 
low number is difficult to explain on the basis of two 
pairs of genes*
The most probable explanation, therefore, seems to 
be that two major pairs of genes are segregating but their 
action is apparently complicated by modifying factors of 
either genetic or environmental nature, or both. Although 
only two major pairs of genes are involved a breeder can­
not expect parent genotypes to occur very frequently, due 
to the complicating factors,
Transgresslm_ Segregation. Some F^ lines gave in-
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dications that transgressive segregation for perimeter 
occurred# Line 87 had a mean of 1*3 microns below the 
mean of Wilds* Perimeters of ? plants in this line were 
smaller than any of the plants in the Wilds parent# How­
ever, only 11 Wilds plants were tested and it is possible 
that plants with smaller perimeter would have occurred in 
the Wilds strain had a larger number of plants been tested# 
Several F^ had means larger than Half and Half.
Some of these lines had plants with perimeters larger 
than any of the Half and Half plants# It is possible 
that several lines would have had means either smaller 
than the Wilds parent or larger than the Half and Half 
parent had a larger number of lines been tested#
These results Indicate that the parents differed 
in a greater number of pairs of genes than the ones ob­
tained in the estimates# The assumption is made in all the 
methods of estimating number of genes that one parent con­
tributes only positive factors for perimeter while the 
other parent contributes only negative factors# Conse­
quently, if both parents contribute positive factors, an 
estimate Is obtained that is actually less than the number 
of pairs of genes segregating#
Heritability* A heritability value of 70$ was
obtained from Fg data of the Wilds 7 x Half and Half 1 
cross# This indicates that approximately 70% of the 
variation among F^ plants was probably due to genetic 
differences# This is a rather high heritability value 
and suggests that selection for perimeter on an Individual 
plant basis should be highly effective* However, herit- 
ability estimates based on Fg data may not be reliable*
In F^ a correlation coefficient of 0*704 was 
obtained for means of 73 F^ lines and Fg plants from 
which they were grown* This is a highly significant 
value and indicates about 50% of the variation among F^ 
lines was associated with similar variation among Fg 
plants* A regression value of 0*56 for means of F^ lines 
on F^ plants, also a highly significant value, was ob­
tained, This value indicates that 56 percent of the 
variation among F^ lines was dependent upon variation 
of Fg plants# All estimates of heritability in Fg and 
Fj indicated that selection of individual Fg plants for 
perimeter should be highly effective. That Is, plants 
selected in segregating populations with desirable peri­
meters should yield progenies with desirable perimeters*
Mean perimeters for parents varied somewhat in the 
two years# Wilds in 1950 averaged 53*4 microns and in 
1951 the average was 52*2. Half and Half averaged 60*9 
in 1950 and only 58*8 In 1951* From these data it was
88
concluded that perimeter Is affected somewhat by seasonal 
conditions and one can expect perimeter to fluctuate as 
much as 2*1 microns in different seasons due to environ­
ment alone*
Differences between perimeters of Fg Plants and 
means of F^ lines were as great as 6*0 microns (line 36)* 
Only 1 line had a mean identical with the perimeter of 
the Fg plant from which it was grown (line 24)* Fifty- 
three lines had means that were less than the F^ while 
only 21 had means that exceeded the Fg* These figures 
also serve to illustrate the seasonal influences on peri­
meter* Some of the differences can probably be attri­
buted to partial dominance for large perimeter*
Sixteen Fg plants with perimeters of 55*0 or 
smaller produced Fj lines. Four of these Fg plants pro­
duced lines with means of 55*2 or larger* Eleven produced 
lines that were below 55*0 and within the range of 50*9 
to 54*2. These figures indicate that a rather large per­
centage of Fg plants that have small perimeters may be 
relied upon to produce progenies that are also small in 
perimeter*
F plants with small perimeter were recovered re- 
gularly in lines with means of 54*5 end smaller. However *
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all of these lines were not derived from Fg plants with 
small perimeter* Fifteen lines had means of 54*5 or lower. 
Five of these lines came from Fg plants larger than 54*5*
One was from an Fg plant 60*5 microns in perimeter* The 
other four, however, came from Fg plants of 55*1 or 55*2*
No lines with means 53*5 or lower cam© from Fg plants 
larger than 55*0* These figures indicate that some superior 
genotypes may be missed by selection in Fg in a breeding 
program*
Of the 17 Fj lines with smallest perimeters, however, 
11 came from Fg plants with smallest perimeter* Therefore,
If 15 plants with smallest perimeter (approximately 20$) 
are selected in Fg, selection would be approximately 65$ 
effective*
Lines from 17 Fg plants with perimeters of 60*0 
microns or larger were tested in Fj* Only 3 of these 17 
lines had means of 60*0 or higher; 2 had means of 59*1? 5 
had means within the rang© of 58*0 to 58*7; 7 had means 
below 58,0. These figures Indicate that Fg plants with 
large perimeters cannot always be relied upon to produce 
progenies with large perimeter,
Fj plants with large perimeter were recovered re­
gularly in F^ lines with means of 57*5 and above although
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the plants from which they came varied considerably. 
Twenty*three lines had means o f 57*5 and above* Lin© 23 
tod a mean of 59*3 and came from an ?2 plant of 55*3* Five 
of the 23 name from Fg plants within the rang® 56*2 to 57*4* 
Sons of those lias# came from ?s plants lower than 55*3* 
these figures also suggest that some desirable genotypes 
may be missed by the breeder in Fg. when large perimeter is 
desired*
Of the 18 Fj line® with largest perimeters (58*0 
and above), however, 10 earns from plants with largest 
perimeters* Therefore, if 16 plants with largest peri* 
meter are selected in selection would be approximately 
55% effective*
In general plants selected for perimeter in F2 can 
apparently be relied on to give desirable progeny to a 
much greater extent than when selection Is made for strength* 
Also a smaller number of genes is involved and a breeder can 
expect a more frequent recovery of parental genotypes* 
However, the evidence indicated that more difficulty would 
be encountered when selecting for large perimeter than when 
selecting for small perimeter* Even though the results in­
dicated a relatively small number of genes are involved and 
a comparatively high herliability for the perimeter, it
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would seem advisable f or the breeder to grow rather large 
segregating populations and make a large number of se­
lections. This procedure would insure a recovery of an 
appropriate number of desirable perimeter genotypes. 
Large numbers would certainly be desirable where large 
perimeter is desired.
Correlation of Characters
Strength with other Characters. Simple corre­
lation coefficients for strength with 9 other characters 
were calculated on 211 F2 plants of the Wilds 7 x Half 
and Half 1 cross. This cross was used since a wider 
genetic range existed between the parents in strength 
and most of the other characters studied. Therefore, 
greater variations among plants in the Fg generation 
occurred in these characters. Also a genetic corre­
lation coefficient was calculated for strength with peri 
meter of fiber. These correlation coefficients are 
presented in Table 12.
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Table 12, Correlation coefficient* for strength of fiber 
with other characters among 211 F« plants of 
the Wilds 7 x Half and Half 1 crofia.
Variables Correlated r
Strength with lint index1 0.002
Strength with
o
seed index O.OlB
Strength with lint percentage^ -0.021
Strength with lint density index^ 0.003
Strength with length of fiber5 0.142
Strength with
6
perimeter of fiber -0.070
Strength with perimeter of fiber^ 0.147
Strength with
6wall thickness of fiber -0.040
Strength with
6
weight fineness of fiber -0.160
Strength with immaturity of fiber6 -0.017
^Lint index is the weight of lint in grams per 
100 seed,
2Seed index is the weight in grams of 100 seed.
^Lint percentage is the percentage of the weight 
of seed cotton that is composed of lint.
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Table 12 Contd.
4Lint density index is the weight in grams of lint 
per 100 square cm. of seed surface.
^Length of fiber was expressed as the length of the 
longer one-half of the fibers (upper half mean)
f:
These values were calculated from determinations made 
in the Fiber Laboratory of Dr. K. L. Hertel, University 
of Tennessee, Knoxville, Tennessee.
^Genetic correlation coefficient.
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No significant correlation coefficient was found 
between strength and any of the 9 other characters* There­
fore, it was concluded that strength was independent of lint 
index, seed index, lint percentage, lint density index, 
length of fiber, perimeter of fiber, wall thickness of fiber, 
weight fineness of fiber and immaturity of fiber in its in­
heritance* No evidence of linkage or physiological rela­
tionship between strength and any of these 9 characters was 
obtained* Consequently, a breeder should have no particular 
difficulty in combining strength with any one of these fiber 
properties in a single variety*
Absence of correlation of strength with lint index, 
seed Index, lint percentage and length of fiber has been re­
ported in several previous experiments* Results of the 
present study for these characters confirmed those found in 
earlier research*
A few varieties now being grown in the United States 
have long and strong fibers, the Wilds parent in the pre­
sent study being an example* An association has been thought 
to exist between strength and length on the basis of these 
varieties* However, there was no association between these 
characters in the Fg of Wilds 7 x Half and Half 1, which 
showed wide segregation for both* There should be no dlffi-
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culty in developing varieties with short and strong fibers 
if desired*
Ho report could be found in the literature pertain­
ing to the association between strength and lint density 
index* It appears that the present study represents the 
first instance In which the correlation coefficient for 
these characters has been determined,* The absence of any 
type of association between strength and lint density Is of 
considerable interest in cotton breeding* Practically all 
current cotton breeding programs in the United States in­
volve an attempt to obtain, along with several other traits, 
high strength, combined with high density of fiber* Ho 
special difficulty should be encountered in securing this 
combination in a new variety*
Also, correlation coefficients have apparently not 
been determined previously for strength with the fiber pro­
perties, perimeter, wall thickness, weight fineness and im­
maturity, among plants of a segregating population* Although 
the genetic variation in fiber perimeter was not great in 
the W2 population from Wilds 7 x Half and Half 1 it was 
sufficient to have permitted a significant correlation had 
one existed*
The non-significant correlation coefficient of
9 6
strength and immaturity (0.018) was surprising, since ex* 
perience has shown that immature fibers are also weak. 
However, the means of the parents differed only slightly in 
this character and therefore the variation among plants 
was due primarily to environment* Under these conditions 
it is possible that there was not sufficient genetic 
variation among the plants to permit occurrence of a 
measurable degree of correlation. In order to obtain a 
correlation coefficient both variables must vary together. 
Also, immaturity as measured by the Arealometer is actually 
an expression of fiber shape and not a measure of poor fiber 
development.
The above comments concerning Immaturity are also 
applicable to wall thickness. Only a limited degree of 
variation occurred and it was due primarily to environment. 
Consequently, interpretation of the lack of correlation be­
tween strength and wall thickness is uncertain* It may 
have been due to absence of genetic variation in wall thick­
ness rather than lack of association*
Perimeter with other characters« Simple correlation 
coefficients for perimeter with 6 other characters were com­
puted on 211 Fg plants of the Wilds 7 x Half and Half 1 cross. 
These correlation coefficients are presented in Table 13.
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Table 13# Correlation coefficients for perimeter of fiber 
with other characters among 211 F« plants of the 
Wilds 7 3E Half and Half 1 cross* *
Variables Correlated r
Perimeter with strength - - - - - - - - -  *>0.07G
Perimeter with length - - - - - - - - -  -0.117
Perimeter and lint density index - - - - - 0.096
Perimeter and wall thickness - - - - - - -  0.087
Perimeter and weight fineness 0,545**
Perimeter and immaturity 0.261**
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Apparently correlation coefficients have not been 
determined previously for fiber perimeter with these other 
characteristics in a segregating population#
Some of the varieties now being grown in the United 
States have fine and strong fibers* On the basis of these 
varieties a negative association has been thought to exist 
between perimeter and strength* The results of this study, 
however, Indicate that there is no association between these 
two fiber properties* The variation between parents was of 
sufficient size in these characters to show an association 
had there been one* Consequently, varieties with large peri** 
meter and strong fiber should b© obtained without difficulty* 
Also, where fibers that are both fine and strong are desired 
in a variety this combination should be obtained with equal 
ease*
A negative association has also been thought to exist 
between perimeter and length* This belief has also been 
based on such varieties as Wilds which have long and fin© 
fibers* No such association was found to be existent In this 
material. The parents also differed sufficiently in these 
fiber properties to show an association between them had one 
existed* No difficulty should be encountered in developing 
varieties with large perimeter and long fiber if so desired* 
Varieties with long and fine fibers should be obtained with-
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out difficulty, also.
The lack of association between lint density index 
and perimeter is of utmost interest. Since there is no 
apparent association between these characteristics one may 
expect to alter the perimeter in a variety without greatly 
affecting the amount of lint per unit area of seed surfac®. 
Thus the productivity of a variety should be maintained 
while the perimeter of the individual fiber may be altered 
in either direction*
The lack of association between wall thickness and 
perimeter of fiber was not unexpected since during the 
development of the fiber the wall thickening process takes 
place after the primary wall is formed# Therefore, peri-* 
meter should not be affected to a great extent by the thicken­
ing process and there is no logical reason for assuming that 
the size of perimeter alone would influence the thickness of 
the fiber wall. Consequently, varieties with relatively 
thick walled fibers that are also small in perimeter should 
be relatively easy to develop. The parents differed very 
little in wall thickness, however, and the results are not 
conclusive*
The highly significant correlation coefficient for 
perimeter and weight fineness was expected since, with other
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factors equal, a fiber large in perimeter would be expected 
to weigh more per unit of linear measure than one with small 
perimeter*
The correlation coefficient for perimeter and im- 
maturity, although comparatively small, was highly signi­
ficant* The results Indicated that one may expect a larger 
number of immature fibers among fibers of large perimeter. 
Immaturity as measured by the Arealometer, however, is 
actually an expression of fiber shape and, consequently, 
this value does not mean that perimeter Is associated with 
fiber deterioration.
All the results indicated that no particular 
difficulty should be encountered in attempts to combine 
desirable perimeter and strength with other economically 
important characteristics of upland cotton*
SUMMARY
A study of the Inheritance of strength of fiber was 
made In the parents, P^f and generations of two crosses 
between the Half and Half and wilds varieties of American 
upland cotton* Strength determinations were made with the 
Pressley strength tester*
The results led to the following conclusions pertain­
ing to inheritance of strength!
1# Considerable genetic variation was found to exist 
between plants in the Wil&a parent strain after several years 
of self-fertilization*
2* Considerable variation was also found to exist 
between presumably homozygous plants of both parent strains* 
This variation was assumed to be due primarily to environment*
3* Strength was concluded to be quantitative In Its 
inheritance•
4, A small degree of partial doalnance for weak fiber 
was present*
5* Ho conclusions pertaining to the nature of gene 
action could be made from the data*
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6# In on© cross the means of* the parents differed by 
2*0 Pressley Index milts* It was concluded that this dif­
ference was probably due to 4 pairs of genes# The means of 
the parents of the second cross differed by 1*4 Pressley 
Index units. This difference was estimated to be due to 2 
pairs of genes. From these results It was concluded that 
each pair of genes contributes approximately 0*5 Pressley 
index unit to strength of fiber.
Although the methods employed In estimating the 
number of genes are crude, it was concluded that strength 
was conditioned by a relatively small number of genes and 
a breeder may expect a comparatively large number of parent 
types to occur in relatively small segregating populations*
7. F_ results were found to be more reliable In 5
estimating heritabillty of strength of fiber. The results 
indicated that a breeder may expect approximately 50^ of 
high strength Fg plants to produce superior F^ progenies* 
Also some plants that would produce superior lines 
probably would not be selected*
The results Indicated that It Is advisable for a 
breeder to practice rigid selection in rather large segre­
gating populations in order to Insure selection of an ade­
quate number of superior plants#
Perimeter of fiber was studied in the parents, F^, Fg, 
and of one cross* The measurements were mad© with the 
Arealometer* The parents differed by 7*5 microns in 1950 
and 6*6 microns in 1951. The following conclusions pertain­
ing to the inheritance of perimeter of fiber were mades
1. Considerable variation exists between fibers from 
the same plant as well as between fibers from different 
plants in presumably homozygous strains#
2* Perimeter of fiber was concluded to be quantitative 
in its nature of inheritance#
3* A small degree of dominance for large perimeter 
was present*
4* The data pertaining to the nature of gene action 
were inconclusive*
5. A difference of approximately 7*0 microns in peri­
meter was attributed to the action of from 2 to 3 pairs of 
genes* The effect of each pair of genes was concluded to be 
approximately 2*5 to 3*5 microns* However, the results 
suggested occurrence of transgressive segregatlon, which in­
dicates that the parents differed in a larger number of genes 
for perimeter.
6. Heritability estimates from Fg data were relatively
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high* F data Indicated selection for small perimeter in Fg 
to be approximately 65$ effective, while selection for large 
perimeter was estimated to be 55$ effective#
Correlation coefficients for strength and perimeter of 
fiber with other characters were calculated from Pg data of 
one cross# Ho evidence of linkage or physiological relation­
ship was found to exist between strength and lint index, 
seed index, lint percentage, lint density index, length, 
perimeter, wall thickness, weight fineness, or immaturity 
of fiber#
Ho significant correlation coefficients were found to 
exist between perimeter and strength, length, lint density 
index, and wall thickness of fiber#
Significant correlations between perimeter and weight 
fineness and perimeter and immaturity were obtained*
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